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Science and technology are placing an 1ncreas1ngly;1mporUnt role in the growth 
of our nation. - The ability of our country to compete effectively and efficient- 
ly depends not only upgn hjghly ski lied scientists, engineers and technic ians. 
^ but upon citizens who Sa^^e knowledgeable In science and' technology. ,/ 

^ ' "~, '• * ' ' ' . . ■ 

, Education and the schools'.liave an Invportant responsibility In Imparting sctenT 
-• tific knowledge; skills and applications to students. Parents,- teachers and ' 
Y school administrators musf motlvate students to- achieve their full Individual 
potential and to contribute as responsible citizens In an Increasingly tectinl- 
cal society. ' , ^ 

There 1s,£?howev»r , a growlna body of evidence Indicating that, nationally,. 
Student proficiencies In tfefe sciences have eroded over the past two decades ; 
fs- such. It is Important t* know what the areas of weakness are. Ir! this way, * 
jproblems may be identified and appropriate steps taken to address emerging 
deficiences. iThe Connecticut Assessment of Educational Progress in Science is 
^ajl important vehicle to assist state education officials .in .develop.ing policies 
and prog^s tlo meet identified needs in scienceiedtftation in Connecticut. 

The- Coho-ecticut Assessment of ^Edueational Prc^gress* annually tests a sample of 
Connecticut students in grades 4j 8 and 11 in one or more subject areas. Approx 
imtfteTy'7i50a ^tudents— 2,500 at each grade level— were randomly selected from 
265 Connecticut public schools in 127 schdol districts to participate inthe , 
science- assessment. At the same time^, over 14,000 students from 33 school ' 
districts and the 17 vocf^tional-technical schools also volunteered to 
participate-in this- assessment for their -own purposes. ' ^ 

Tbe- CoQnectTCUt "Assessment of Educational Progress in Science was designed to 
survey the S(f fence knowledige, skills, and attitudes of Connecticut students. 
The assessmeat Instruments were administered to students in' grades 4, 8 and U,' 
whether^or pgt they were taking science, ^during school year 1979-80. > 

This repoct describes the results of the second statevyide assessment of the 
science peyfjormance and attitudes of Connecticut students. It ^compares this 
performance with the Nation, the. Northeast, and various sizes of communities and 
regioass^thin the State. ' The report also compares science perfpfmJjnce on the 
1979-§0 a>5^s^ent with the earlier Connecticu^ssessment in Science performed 



in 1974-75. 
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Connuctrfcut stutknUis scortKl Jvhjhar than thftIV riatlorial iicHinterpnrtis In terms .of 
the aver^Mlt- p^^^^^^^^ntatjo of Uumi> ^nsweredcorrect fy ai; both tht^ fourth-' and , 
elcjhth'-gri^dc kWols. Eleventh-cirado Connecticut stuclents scpred ^illcjhtly below 
the nation. However^ vyhen comparisons are niacte*wUh tKeM974-*/5 CoMnectlcut 
Science Assessment, Connectlcutrstudents,* scores dec lined- at all three grade ' 
-levels. Although these results^ tend to paraTtel a national decline on sinvllar 
National Assessment of Educatiafnal Progrei^s Itt^ins, the rfipgrt reveals ' 
continuing and serious problems^ in speiVlfIc sclent I fie. area^i. 

, . . ' '' * 

The results and reconmendations contalnecVIn ^thjs report should assist 'the state 
^nd local school districts in planning' for^currlculum fmp)^^<PvemenC . . At the state 
level, these results Will be used to monftor our progres^s towards meeting the 
State Board Objectives for Public Educatitfn'and to- .develop -programs bf technical 
assistance to local school districts. ^ , ; :^ y. ,i i 

The assessment v^as conducted by Na't'ipnal Eyaluatioh Syfitem§| . lac . for t^\e^ ton- 
necticut "State DepaArtment of Education/;- ^'^ititnvblved the cdoper^ 
stiidents, teachers land administrators throughout t4ie state.. .Iht^r tim'e,' effort 
andMattention ,to th is project are greatly apprecixited, /|( , . 
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VmViVA , Ihr 1*1/4 Mtl delimit yr,i» tii.li kr<l I Ik^ t-hjhih ( ( >M % ii M Vti^ Vt%u in 
which ItU! M.itti ,)f itumtntUut iiiM*hnlc-i| ! fu^ totwin(lhur A^i** r^-jiirnl uf 

( uiniiH I 1 4 4jt tiit^nt!fMl A*r*i!JHti I y , ]\ .1 itMiHiuHiuj p> iUjt\-«n Hr-ilMiuMl (n HU^a-^urf 
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BACKGROUND, The CAEP. program is modet-^ at ter the National Assessment ot 
Educational Progress (NAEP) in its basif goals, tiesign, and implementation. 
NAEP was founded in 1964 and began testing in 1969. The goal of the 
National Assessment program Is to provide continuous, systematic reporting 
of the knowledge, skills, understanding, and attitudes of An^erican children 
and young adults based on annual national surveys, fiach year one or more 
subject areas are tested. The NAEP testing progr^^n generates data on 
national achievement levels against which statewide data can be coriip^^red . 
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^ALS AND OBJECTIVES 



If • > 
I. 



Know the f urrdarnental facts aad' principles of science, 



1. Biological science . f - 

I 

2. Physical * science ^ 

/ 3. Earth science . 

II. 4. Apply the fundamental principles of science. 



III. Understand and apply,, the processes of science, 

5. Analysis' of data 
Tabular data 

Graphic representation (includes models) 

6. Observation and inference 

7. Identifying and controlling variables 
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THE TESTS . Aftgr^^^he objectives had been defined, test items were 
selected to measure^Ke skills specified by the objectives. In addition, 
each of the three tests were developed according to the following 
guidelines. 

• The objectives assessed should focus on basic' science 
principles and concepts. , ' 

• In n o^ way should the objectives to be^ tested attempt to 
represent all of the skills and concepts being taught at 
a jDarticulac grade level. 

• Approximately, 50% of the items on each test should -consist 
of items used in the 1974-75 CAEP. scie^nce asses^smept. 

The item pool consisted of items drawn from NAEP materials and included 
items previously administered in the 1974-75 CAEP assessment. Each item 
in the pool was reviewed and discussed. With the exception of item 45 on 
the test for Grade 4, all items were multiple-choice in format. (Item 45 . 
was a fill-in item.) After careful consideration, 45, 65,»and 75 items 
were chosen, .to be administered at grade levels 4, 8, and 11, respectively. 

In order to make "grade-level comparisons, some items were selected to 
appear on more than one test form. Test instruments for Grades 4 and 8 
included ten identical items; fifteen identical items were selected to 
appear on the tests for both Grades 8 and 11. One item was selected for 
administration at all three grade levels. The number of test items unique 
to a test form was, therefore, 35, 41, and 60 for Grades 4, 8, and 11. 
respectively. 

As stated above, some of the items which appeared on the 1974-75 assessment 
instruments were selected for inclusion on the 1979-80 test forms. Inclu- 
sion of items from the previous CAEP assessment makes year-to-year item 
comparisons possible. Of the 45 items selected for the 1979-80 Grade 4 
test, 23, or 51%, had been included on the 1974-75 test form. The testing 
instrument for the present assessment in Grade 8 included 32, or 49%, 
repeated items; 38, or 51%, of the items for the 1979-80 Grade 11 test 
form had been included in the 1974-75 assessment. 

THE STUDENT QUESTIONNAIRE . A student questionnaire instrument was 
developed for each grade level. The purposes of these questionnaires were: 

\ . ■ • 
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,1) to identify student characteristics and student- 
attitudes about science that might bear a relationship 
to achievement, and 

2) to provide a general characterization of students that, 
might prove useful in subsequent curriculum planning. 

Although the final student questionnaire instruments were similar for the 
three grade levels, they were not identical. Eighteen itfems appeared on 
the student questionnaires for fourth-grade students; 16 questionnaire 
items were selected for the Grade 8 test form; and 29 questionnaire items 
were selected for inclusion on the Grade 11 test form. Questionnaires 
were printed at the front of each test booklet and were administered to 
all participating students. 



Test Administration 

Tests were administered in October and November 1979 for Grade 8, in 
February 1980 for Grade 4, and in Apri-l 1980 for Grade 11. Testing 
activities involved 115 schools in 69 school districts for Grade 4, 84 
schools in 68 districts for Grade 8, and- 66 schools in 55 districts for 
Grade 11. In total, student participation in testing activities numbered 
2,513 for Grade 4, 2,612 for Grade 8, and 2,301 for Grade 11. Testing 
sessions lasted about 60 minutes. The test admi nistration procedures were 
similar to those used by NAEP but did not include paced audiotapes accom- 
panying the tests. To limit the burdens placed on school personnel, and 
to standardize administration procedures for the assessment, 11 Connecticut 
citizens with backgrounds in education were hired and trained by NES staff 
to conduct testing in the schools, k 



Sampling Design 

'PURPOSE. In order to provide information about the achievement performance 
of Connecticut students in a cost-effective manner, a sample of students 
was tested at each grade level. Students were selected for participation 
in the assessment according to a stratified sampling procedure. A more 

comprehensive! 

found in the 



description of the sampling design and procedures may be 
Connecticut Assessment of Educational Progress Science 



Technical Repjfort, which is available from the State Department of 
Education. ' 



The sample was designed to be representative of students from schools 
included in each of the six Connecticut EducationalRegions and the four 
sizes of communities defined below. Eligibility for participation was 
based on the following NAEP criteria: 



( 



(1) students were not tested if they did not speak 'Engl ish ^ 
or if they were handicapped (physically, mentally, or 
emotionally) in such a way that they could not respond 
to the test. - " ' , 



' (2) Only f ourth-grader:;B born in 1970, eighth-graders 
. born in 1966, or eleventh-graders born between 
October 1, 1962 and September 30, 1963 were \ 
eligible for testing. 

. ... ■ 

STRATIFIC^ION VARIABLES , Categories of the'size of community variable 
were defiiYed as follows: . ^ ~~" 

/ (1) "Big Cities" towns whose population exceeds 100,000 

(Bridgeport, Hartfard^ New l+aven, Stamford, and Waterbiiry) . 

. f 

" (2) "Fringe Cities*' towns which are contiguous 

:with Big Cities and whose population exceeds 10,000 
(e.g.. East Hartford, Naugatuck, Trumbull) 

(3) "Medium Cities*' towns whose, popul at ion exceeds 
25,000 and which are not Big Cities or Fringe Cities 
(e.g., Bristol , .Manchester, Westport) 

(4) "Smaller Places" all o|her towns 
(e.g., Bethany, Rocky Hill, Stafford) 



'Figure 1 below shows the division of the state itito regions based ori the 
six Connecticut Regional Educational Service Centers. Each region is 
identified in the key below the"niap. ; ., 

- . ' FIGURE 1 • * 



MAP OF CONNECTICUT REGIONAL EDUCATIONAL SERVICE CENTERS 




Region 1: Regional Educational • Services Concepts (through) Unified 

, Effort (RESCUE) 

Region 2: Cooperative Educational Services (CtS) 

Region 3: Capital Region Educational -Council (CREC) ' 

Region 4: Area Cooperative Educational Services (ACES) 

Region 5: Project LEARN (LEARN) 

Region 6: Northeast Area Regional Educational Services (NARES) 




SAMPLE COMPOSITION . Table 2 descrtbes the^ composition of the sampl^' f or 
each grade^ level in terms of region and size of community. The sample is 
representative of the actual composition of the population. Appropriate 
statistical techniques ensure that the results described in this report 
represent best estimates of the "true" achievement .scores which'would have 
been obtained had all Connecticut students at the specif ied. grade levels 
been tested. 

> , • ' / 

Reporting the Results ^ • ^ - 

Parts II through IV of this report describe the major. outcomes of the 
science assessment in Grades 4, 8, and 11. For each grade level, achieve- 
ment results are reported for all students on each item, for alV items 
matched to each -objecti ve and. goal ^area, and 'for all items on the total . 
test. Chapters V arid VI summarize the results of the student question- 
naires. ^ Interpretations and recommendations based on the assessment ^ 
results, are presented in Chapter VII'. These recommendations, should prove 
valuable^ to'^ose people—legislators, administrators, classroom teachers, 
and- laypersons-^concerned with providing quality science education. . 

It should'be emphasized that the results included in this^ rep^oft indicate 

the average performance of Connecticut students in Grades 4, *8, and 11. 
results "for indi\^iduaV scl^pols^ or s^boCul districts are included. - Onl^y . 

Imal assessrtieht CouTd' serve-that pur^S'se^. More in-depth 'information- about 
vthLm'etbodolbgy .an the assessment may be round in' the 1979-80 

;Cor]ihect'icut Assessment* oj^^td^jpatiopal Progress: Science Technical Report 

available, at theXonnecticut St'ate Department of-V Education. ^ 



^Understanding the Results , ^ 

Many of the results presented in this report involve comparisons of scores, 
for various purposes. These include comparing 1979-80 Connecticut scores 
with scores of previous CAEP and NAEP assessments, comparing scores of 
different grade levels on repeated items^ and comparing scores of var- 
^ ious reporting groups within Connecticut.^ In eacfr of these case^, the 
score oj^^^o^P ''^ compared^ to that of another group. 

Because t^^cores were* generated on, the basis of a sample of students, the 
score'for each group should be considered an estimate of the true score of 
the population- vthat the-^group represents (e'.g., all fourth-graders or aiVI^ 
eighth-graders in the state). This means that iT7~for example, the score 
for a group is reported as 61%, the true score of the population is likely 
to be either that score or very close to it. It would be safe to say that 
the true score is 'probably no more than two percentage points higher or 
lower -than the reported score. 



TABLE 2 



Number of Participating Student^ in Each Grade Level by Strat 



urn 



Reporting Category 



Actual Scampi e Size 



Grade 4 



Grade 8 ' 



Grade 11 



TOTAL 

REGION 

RESCUE 
■ CES 
pREC 
ACES 
LEARN 
NARES 

E OF' COMMUNITY 
Big Cities 
Fringe Cities 
Medium Cities 
Smaller Placesi 



2513 



266 
522 
724 
547 
267 
187 



^50 
642 
584 
937 



2612 



298 
586 
660 
593 

P3 
1 172 



395' 
658 
632 
927 



V 



2301 



238 
490 
685 
.510 
250 
128 



3^04 
592 
647 
758 



\ 



ERIC 



1'^ 



While there are many tables and, graphs in .this report, the narrative 
accompaFi^ing the tables highlights tli^^ore interesting finjlings of "the ^ 
assessmerw. Particular attention ^should be'paid ^t6 the narrative, since 
it focuses on the most outstanding differences betwSen groups. 

In the interest of minimizing the importance of small differences between 
groups i; the narrati ve wil 1 generally d^cribe scores that vary by two per- 
centage points or less aS' "about the sam4." Such small differences are 
not -likely to be educationally meaningful . 

^ . ; p . " • . 

/ Ots^kved differences between groups do not indicate cause-effect relation- 
. sIurs. Such relationships cannot be proved by the assessment data. While 
N^^ere may a rel ationship between achievement and a given variable 
i ?{^.g., sex of the student) , the data do not indicate the reason or cause 



m 



Wtxyr the relationship. 



'fi^'iim]i;: The Local Option 



A The Local Option phase of the assessn>/nt .al lowed participating districts, 
/ to examine in detail the achievement of their ov^'students in a single 
' class or throughout the district by contracti ng 'directly with NES. Results 
per rtM^ed local districts to (1) examine Students? classics, schools, and 
districts as a whole; C2) examine special groups (e.g., male-female) uti- 
lizing precoding procedures provided by NES^ and (3) compare local achieve- 
ment results wfth results gathered in t hi 5^ year ' s statewide testing, the 
1974-75 "asjse^sment results, and national results. Thirty-three, Connecticut 
schooL systems particif)ated in the Local Option ^at one or more grade - , 
' levels. ^ Under this option, an additional 14,000 students were tested. 

Services provided by NES to those, districts parti c^ipating in the Ldcal ' 
Option were": training of test coordinators, delivery of test bopklets, 
editing and scoring of tests, data -analysis, computerized resQlts reports, 
and assistance with interpretation of results.;? Individual district results 
were supplied to each participating district on a confidential basis. No 
district, school, or student res.ults from the Local Option were reported 
to the Statie, Department of Education. 
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CHAPTER II . 
1979-80 ACHIEVEMENT RESULTS 

Introducti on • ,, ■ 



To describe th^ achievement of Connecticut students in science, the 
assessment ^results include performance scores on each test item, objective 
and goal area. S^ince the results are based on a representative sample, 
the achievement scores represent only best estimates of how well all 
Connecticut students would have scored. Statistical techniques indicate 
that these estimates are probably within two percentage points of the. 
"true" scores of the population. Small differences between scores should 
not be pveremphasizied., 

Coajparisons of total test and goaTarea scores for the three grade levels 
should not be made except where noted in this report. It is possible, for 
example, that fourth-graders may have, obtained a score indicating a higher 
percentage correct for the items administered at that grade level than 
eleventh-graders obtained on the items administered in Grade 11. However, 
^fhis would not mean that fourth-graders outperformed the elevent+i-graders. 
Comparison^ among grade levels on total test results should not be made 
for the following, reasons. 

■ . 'x ^ ' ' ^ ^ V . ' . 

^ > (1) The number of items^ administered at each grade level was 
different. Forty-five items were administered at Grade 4, 
65 items administered for Grade 8, and 75 items administered ' 
to students in Grade 11. 

(2) The set of items administered at each grade level was not 
'identical. Although some items were repeated between grades, 

, more than 60?^ of the items on each of the tests were unique 
/ to that specific grade level. Comparisons of achievement on 
repeated items are discussed later in this chapter. 

(3) The level of difficulty of the items increased from Grade 4 
to Grade 8 to Grade 11. . - 



Achievement on the Total Te^t 



\ 
\ 



Students in Grade 4 answered correctly an average of 61.3%, or 27.6, of 
the 45 test items on the test. In Grade 8, students answered correctly an 
average of 62.2%; or ^.4, of the 65 items on the test. Students in 
Grade 11 answered an average of 55.2%, or 41.4, of the 75 test items for 
Grade 11 correctly. Figure 2 presents student achievement on total test 
and goal areas f,or students in Grades 4, 8, and 11. 



AQhlevement on Goal Areas and Objectives / 



OVERVIEW . The test items for each grade level were matched to one of the 
seveil objectives listed in Table 1; each objective was grouped with other- 
objectives to define a broader goal area. - It is therefore possible to 
examine not only results for individual items, but also results of all 
items matched to a particular objective^ (for Grades 8 and 11) and for all 
items matched to a particular goal area. Results for Grade 4 are reported 
for goal areas only, because some£rade 4 objectives contained only one or 
two items. The reliability of objective results calculated for such a 
small number of items is questionable. 



ACHIEVEMENT IN GRADE 4 . Of the 45 test items for Grade 4, Goals I, II, 
and III included 10, 20,-and'15 items, respectively. Students* performance 
ranged between 52.0% correct for Goal II (Apply the fundamental principles 
of science) to 69.0% correct for Goal I (Know the fundamental facts and 
principles of science). Students answered correctly an average of 68.7% 
of the items for Goal III (Understand and apply the processes of science). 

ACHIEVEMENT IN GRADE 8 . For Grade 8, the number of items matched to Goals 
I, II, and III, was 22, 22, and 21, respectively. The average percentage 
of items answered correctly ranged from 56.9% for Goal II (Apply the fun- 
damental principles ^science) to 67.4% for Goal III (Understand and apply 
the processes of sciwce). Stqdents answered correctly 62.5% of the items 
matched to Goal I (Know the fundamental facts and principles of science). 

Figure 3 shows student achievement on objectives for Grade 8. Of the 22 
items included in Goal I, 11 items, 4 items, and 7 items were matched to 
Objectives 1, 2, and 3, respectively. Student performance on the objec- 
tives for Goal I ranged from 43.9% for Objective 2 (Know the fundamental 
facts and principles of physical science) to 69.2% for Objective 1 (KnpW 
the fundamental facts and principles of biological science). < 
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FIGURE 2 

Achievement on Total Test and Goal Areas by Grade Level 
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I Know the Fundamental Facts 
and Principles of Science 



II Apply the Fundamental 
Principles of Science 



III Understand and Apply the 
Processes of Science 
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FIGURE 3 
Achievement on Objectives for Grade 8 
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OBJECTIVE \ 



1. Know the Fundamental Facts and 
Principles of Biological Science 




2, Know the Fundamental Facts and 
Principles of Physical Science 



3. Know the Fundamental Facts and 
Principles of Earth Science 




4. Apply the Fundamental Principles 
of Science 



Understand and Apply the 
Processes of Analysis of Data, 
and the Tabular and Graphic 
Representation of Data 



6. Understand and Apply the 
Processes of Observation and 
Inference 



Understand and Apply the 
Processes of Identifying and 
Controlling Variables 



62.2 



69.2 



63.0 




56.9 




0 10 20 30 40 50 60 70 80 90 100 
AVERAGE PERCENTAGE OF ITEMS ANSWERED CORRECTLY 



Since only Objective 4 was matched to Goal II, the objective»score obtained 
by students is identical to the goal area score. Again, students answered 
correctly an average of 56.9% of the items correctly for Objective 4 in 
Goal II. r 

' ■ i 

For the 21 items matched to Goal III, 6 items were included in Objective 
.5, 10 items matched to Objective 6, and 5 items included in Objective 7. 
Objectives scores ranged from 62.3% for Objective 6 (Understand and apply 
the processes of observation and inference)- to 78.1% for Objective 5 
(Understand and apply the processes of analysis of data, and the tabular 
and graphic representation of data). 



ACt<IEVEMENT IN GRADE l4^ r^ Of the 75 items included on> the test for Grade 
11, 27 items were matched to Goal I, 30 items matched to Goal II, and 18 
items matched to Gqal III. Student achievement on goal areas ranged from 
49.4% for Goal II (Apply the fundamental principles of science) to 64.4% 
for Goal III (Und,erstand and apply the processes of science) (see 
Figure 2). Students answered an average of 55.5% of the items correctly 
for Goal I (Know the fundamental facts and principles of science). 

Figure 4 illustrates student objective achievement for Grade 11. Of the 
27 items included in Goal I, 10 items, 11 items, and 6 items were matched 
to Objectives 1, 2, and 3, respectively. Achievement scores for these 
objectives ranged from 46.2% (Objective 3) to 69.6% (Objective 1). 

As in Grade 8, the only objective included in Goal II for the Grade 11 
test was Objective 4. On the average, students answered 49.4% of the ' 
items correctly for this objective/goal. 

Objectives 5, 6, and 7 were matched to Goal III and consisted of 11 items 
4 Items, and 3 items, respectively. Objective achievement scores ranged * 
from 42.4% (Objective 6) to 72.5% (Objective 5). 



FIGURE'4 
Achievement on Objectives for Grade 1 1 




1. Know the Fuixidm<5nial Facts and 
Principles of Biological Science 



2. Know the FuncJamenial FacU and 
PrifKiples of Physical Science,, 



3. Know the Funciamenlal Facts and 
Prir^ciples of Earth Science 



4. - Apply the Fundamental Principles 
of Science 



5. Understand and Apply the 
Processes of Analysis of Data, 
and the Tabular and Graphic 
Representation of Data 



6. Understan^ and Apply the 
Processes of Observation afid 
Inference 



7. Understand and AppiV the 
Processes of Identrfying and 
Controlling Variables 



55.2 



III 



iiiii 



HI li 



iii i I ! I i 



liliillii 




47.7 . 



46.2 



49.4 



42.4 



lliillllllllillilillllli 



> t . i > I 



69.6 




72.5 



64.8 



10 20 30 40 50 60 70 80 90 100 
AVERAGE PERCENTAGE OF ITEIVI^> ANSWERED CORRECTLY 



-17- 



! 



Achievement on Items Across Age Groups 

For comparison purposes, a number of items were selected for each "test 
that were administered at more than one grade level. Ten identical items 
appeared on the tests for fourth- and eighth-graders; fifteen items were 
included on both the eighth- and eleventh-grade tests. One of these items' 
was repeated for all three grade levels. 

Table 3 shows the percentage of students answering correctly each of the 
items repeated across grade levels. For the 10 items common to Grades 4 
. and 8, students answered correctly an average of 52.555 of the items in 
^Grade 4 and 74.2% of the items in Grade 8. For every item included on the 
two test instruments, student performance increased significantly (by at 
least five percentage points)' at the Grade 8 level ; Increase in student 
performance ranged from 5.3 to 41.3 percentage points which resulted in an 
average increase from Grade 4 to Grade 8 of 21.7 percentage points. 

I . • ■ 

For the 15 items common to the tests for Grade 8 and Grade 11, the average 
student gain from Grade 8 to Grade 11 was 10.2 percentage points. Eighth- 
graders answered correctly 62.5% of these items whereas eleventh-graders 
answered correctly 72.7% of these items'. All but threis items (Items 3, 
38, 57) showed a significant increase in achievement (a gain of at least 
five percentage points) from Grade 8 to Grade 11. 

Item 38 was the item administered at all three grade levels which required 
students to predict the weight of a solution made up of one kilogram of 
salt and twenty kilograms of water. The percentage of students answering 
this item correctly was 50.8%, 56.1%, and 49.0% for Grades 4, 8, and 11, 
respectively. Students in Grade 8 outperformed students in both Grades 4 
and 11 on this item. The older students were more likely to select the 
response which stated that the weight of the resultant mixture was 
unpredictable. 
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TABLE 3 



Comparison of Achievement Across Grade Levels on Common Items by Goal Area 



1979-80 CAEP 


, ' Percentage of Students Answering Correctly 


Item Number 






Grade 11 




Grade 4 


Grade 8 . 
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1 
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2 
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3 






' R2 fi + 

OC • U 1 






• 0 


73 • o 


8' 


59.9 


76.7 




9 


71.5 


84.6 




11 


oD • 1 


on 7 
yu • / 




20 




Ji • 0 


• 1 


Goal 2 








14 


"iO 0 
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7*3 t; 




24 


A7 7 


71 1 




31 
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36 






7Q ? 


37 


59.4 


74.5 




38 


50.8 


56.1 


49.0 


39 




26.5 


40.5 


41 


fid 


RR 1 




Goal p 








28 




53.8 


71.2 




44.2 


77.4 




35 A 
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48 7 


49 y 




58.2 


74.4 


01 




52.3 


70.9 


56 




72.2 


86.3 


0/ 




93.6 


94. 3t 


OO 




90.1 


95.5 


Average score for 








10 items common 








to Grades 4 & 8 


52.5 


74.2 




Average score for 








15 items common 








to Grades 8 & 11 




62.5 


72.7 











+ indicates a non-significant difference between sigores of Grade 8 and Grade 11 students 
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CHAPTER III 

COMPARING CONNECTICUT WITH THE NATION 
AND THE NORTHEAST REGION 



Introduction 



In order to put into perspective the achievement of Connecticut students, 
their scores were compared to the scores of students in the nation and the 
Northeast. These students had been tested as part of the Nati;Qn^l Assess- 
ment of Educational Progress (NAEP), which assessed student pijpbrmance in 
sci'ence in 1969-70, 1972-73, and 1976-77. All items included in this year's 
assessment were selected from the pool of items available from NAEP. Com- 
parisons were made for individual items and for sets of items grouped by 
objectives, by goal area, and by total test at each grade level. 



Interpretation of Results 

Certain differences existed between the Connecticut and NAEP assessments 
that bear on the interpretation of results, Tirst, no paced audiotapes 
were used for test administration in Connecticut; NAEP us£S paced audio- 
tapes for test directions and for every item, ^ 

Secondly, NAEP tests students at each age level regardless of the grade 
in which they are enrolled, .while Connecticut tested 9-, 13-, and 
17-year-olds enrolled only in Grades 4, 8, and 11, respectively. Thus, 
even though most 9-year-olds are in the fourth grade, some are in the 
third or fifth grades, and there are-similar relationships between 
13-year-olds and eighth-graders, and 17-year-olds and eleventh-graders. 
This discrepancy between the Connecticut and NAEP sampling methodology 
exists at all three age/grade levels, and^esents a potential problem for 
any comparative analysis. In order to obviate this problem, NAEP recently 
began to report achievement results for students of the proper age within 
each grade level. These so-called "modal" data insure that comparisons 
are being performed between, for excimple, 9-year-old fourth-graders in 
Connecticut and 9-year-old fourth-graders in the nation. The comparisons 
reported below use the NAEP modal data wherever possible. . However, for 
items from the two earlier NAEP science assessments, only age data are 
available for comparative purposes. 
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The third Interpretation Issue which should be considered Involves the 
passage of time between the NAEP and CAEP assessments. As reported above, 
NAEP science assessments have occurred in 1969-70, 1972-73, and 1976-77. 
We are thus comparing 1979-80 statewide data to nationwide data which are 
from three to ten years old. This would not be an Issue if scores were 
expected to remain constant from year to year. However, NAEP has reported 
a consistent decline In scores for those science items that have been 
administered in each assessment. This decline in scores has been most 
substantial at the higher grade levels. Thus, it is likely that the NAEP 
scores, used for comparison purposes in this report are higher than scores 
which^'would have been obtained had NAEP performed a concurrent assessment 
fn 1979-80. Thus, Connecticut has been placed in a comparative disadvan- 
tage due to the passage of time. The NAEP results used for comparison 
purposes in this report were in all cases the most recent data available 
^ for each item. 



Summary of Results 



Comparisons of statewide to nationwide results were performed at the item, 
objective, goal, and total test levels. Discussion in this report will 
focus upon the goal and total test levels. Item and objective 
comparisions may be found in the* Connecticut Assessment of Educational 
Progress Science Technical Report. In addition, scores for the nation on 
each item are reported in Appendix A of this report. 

COMPARISONS WITH THE NATION . Although each of the items on the CAEP tests 
were administered by NAEP,, the group of items which constitute a test or a 
goal were not administered nationally at any one time to any one "group of 
students. Therefore, tl^re are no NAEP group statistics which permit sta- 
tistical tests to be performed comparing Connecticut with NAEP performance 
at the goal or total test level. However, average performance of the two 
groups may still be compared. Figures 5, 6, and 7 illustrate average per- 
formance of Connecticut fourth-, eighth-, and eleventh-graders on total 
test and goal areas as compared to the nation. 

Connecticut, fourth-graders outscored their national counterparts by 1.7 
percentage points in terms of the average percentage of all test items 
answered correctly. Performance by Connecticut fourth-grade students was 
better than the nation for 16, or 36%, of the test items, about the same . 
as the nation for 23, or 51%, of the items, and below the nation for 6, 
or 13%, of the items. In addition, average goal scores for Connecticut 
fourth-graders were greater than those obtained by students nationwide by 
from 0.2 to 2.3 percentage points. 
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Average achievement by eighth-graders In Connecticut was about the same 
as the nation on total test and gdal areas. Students In Connecticut 
answered correctly an average of 62,2% of the Items while students nation- 
wide answfed 61. 9X of the items correctly. This small difference in* 
total test achievement is maintained In the goal area comparisons. 'On the 
three goal areas, Connecticut students scored from 0.7 percentage points 
below to 1.2 percentage points above students In the nation. Connecticut 
eighth-graders outperformed the nation on 20, or 31%, of the 65 test 
items» performed about the same as the nation on 31, or 48%, of the Items, 
and below the nation on 14, or 22%, of the Items. * 

Average. achievement on the 75 test Items administered to Connecticut ele- 
venth-graders was about the same as the achievement for the national sample 
on these Items. Connecticut students were able to answer correctly an 
average of 55.2% of the test Items as compared to 56.8% answered correctly 
by students nationwide. In all, average student scores in Grade 11 were 
above the nation for 14, or 19%, of the Items, about the same as the 
nation for 35, or 47%, of the items, and below the nation for 26, or 35%, 
of the items. However, performance of students In Grade 11 on Goal I was 
below the average achievement of the nation's 17-year-olds for this goal 
area by 3.1 percentage points. Scores for eleventh-graders on Goals II 
and III averaged within 2 percentage points of the national scores. 



COMPARISONS WITH THE NORTHEAST . In the Northeast region, NAEP includes 
Maine, New Hampshire, Vermont, Massachusetts, Connecticut, Rhode Island, 
New York, New Jersey, Washington D.C., Pennsylvania, and Maryland. For 
Connecticut students in Grade 4, the average achievement on the total test 
was about the same as the achievement scores of their counterparts in the 
Northeast region (see Figure 5). The average score obtained by Connecticut 
students was 3.1 percentage ^points below the score for Northeast students 
on Goal I. On Goals II and III, scores for the two groups were about the* 
same. , 

Performance by Connecticut students in Grade 8 was 2.1 percentage points 
below the performance of students in the Northeast on the total test. 
Figure 6 shows that this lower average achievement score for Connecticut 
students is due mostly to^ the lower average goal score obtained by Connec- 
ticut eighth-graders in Goal I. Students in Grade 8 performed about the 
same as their Northeast counterparts on Goals II and III. 

As in Grade 8, Connecticut students in Grade 11 were outsco^ed by their 
counterparts in the Northeast (see Figure 7). Students in Connecticut 
scored an aveV'^ge of 4.1 percentage points below 17-yea.r-olds in the 
Northeast. Scores obtained by students in Grade 11 were lower than the 
Northeast for Goals I and II, by 5.8 and 3.8 percentage points, respec- 
tively. Connecticut students scored at about the same level as students 
in the Northeast for Goal III. 
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CIIAIM'KR IV 



COMPARISONS OF THE 1979-BO ACHIEVEMENT RESULTS 
WITH THE 1974-75 RESULTS 



Introduction 



Because Connecticut had conducted a science assessment 1n 1974-75, year-to- 
year achievement comparisons are possible for Items administered In both 
assessments. Approximately 50% of the Items for the 1979-80 administration 
were selected from .th»prev1ous assessment. This resulted In the selection 
of 23 Items for Grade % 32 Items for Grade 8, and 38 Items for Grade 11 
from the 1974-75 assessment. 

The results described here are for those Items repeated for both the CAEP 
1974-75 and CAEP 1979-80 science assessments. The narrative below will 
focus on goal and total test achievement comparisons. The item summary 
tables In Appendix A of this report contain Item achievement data for both 
assessment years . 



Interpretive Issues 



As inditated" in the previous chapter, results for CAEP 1979-80 are reported 
in terms of- grade modal data. The previous CAEP science assessment col- 
lected and reported data following the NAEP model of testing students by • 
age regardless of grade. This difference in testing methodology may have 
affected the following results. As described in the previous chapter, 
scores obtained in successive assessments conducted by NAEP have declined 
from the 1969-70 to the 1976-77 administrations, this decline being most 
substantial at the 17-year-old level. It is possible that the lower per- 
formance scores obtained in the CAEP 1979-80 administration as compared to 
CAEP 1974-75 may be partially attributed to a general trend reflected in 
the NAEP assessments. This issue was discussed previously in the 
introduction to Chapter III. Small differences between the item scores 
for comparison groups are not likely to be educational ly meaningful . 



Ach 1 etmmn t Comp U om 



Achl«v«m«nt %mr^i% for totil tmt And uodl (irnrtsi ooiifiput^il for l\m^ lt«m^ 
dtlinlnl^tttrfld In both thtt 19/4-/!) (irxl 19/9-HO CAKP (itiH«?4^nidnts iimy hti fourul 
In Figures fl, 9, cind 10, Ah IndlcdttJd In th«sa flgurnti, nyorrty^ purfor- 
mance scores at aach grade level have declined from the previous aH^ieniiMient 
by 3.3 to 4.9 percentage points. 

Of the ^3 Items conmon to the Grade 4 te^ts In CAEP \m-m and CAEP 
19/4-75, students participating In the l9/4-/i) assessment answered 
correctly an average of 71A% of the Items. In the CAEP 19/9-HO 
administration, students correctly answered an average of 68.1% of these 
Items. The greatest decline In scores occurred for Goal III (Understand 
and .apply the processes of science). For the 10 Items repeated In this 
goal area, students In the 1974-75 CAEP assessment outperformed students 
In 1979-80 CAEP by an average of 5.9 percentage points. (Item scores from 
both assessment years appear In Appendix A of this report.) 

For Grade 8, students In the CAEP 1974-75 administration outperformed stu- 
dents In the present assessment by 4.2 percentage points. Students In CAEP 
1974-75 answered correctly an average of 61. 9X of the Items compared to 
57.7% answered correctly by students In CAEP 1979-80. This decline Is 
most evident In the achievement scores obtained by students this year on 
Goal II. Students' scores In this goal area declined by an average of 5.9 
percentage points from the previous assessment (57.3% versus 51.4%). At 
the objective level, a significant decline In scores occurred between the 
two assessment years for Objective 3 (Know the fundamental facts and prin- 
ciples of earth science). For the three repeated Items In this objective, 
students In CAEP 1979-80 scored an average of 5.3 percentage points lower 
than students In CAEP 1974-75 (see Appendix A). 

For Grade 11, the average decline In scores from CAEP 1974-75 to CAEP 
1979-80 was 4.9 percentage points. On the average, students In the 1974-75 
administration answered correctly 55.9% of the 38 repeated Items while 
students participating in this year's assessment answered correctly 51.0% 
of these items. 

The greatest decline in scores for Grade 11 occurred in Goal I. Goal I 
scores for students this year averaged 5.5 percentage points below the 
goal scores obtained by students in the previous assessment. Decline in 
objective scores for this goal area ranged from 5 percentage points 
(Objective 2) to 10.2 percentage points (Objective 3) below the previous 
assessment's objective scores. 

Students in CAEP 1979-80 also scored below their 1974-75 counterparts 
for Goal II by an average of 5.3 percentage points. By comparison, Goal 
in scores for repeated items in the two assessment years were about the 
same. The average score for Goal III in 1979-80 was only 1.7 percentage 
points below that of the 1974-75 participants (see Appendix A). 
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Summary of Results for Strati fication Vari aM es 

SIZE OF COMMUNITY , Figure 11 displays the results by size of community. 
Scores of students in Smaller Places for all grades and students in Fringe 
Cities for Grades 4 and 8 exceeded the statewide average by 2 to 4 per- 
centage points. In accordance with the findings of firevlous assessments, 
performance of students who reside in "Big Cities" was substantially lower 
than that of students statewide. This difference was most pronounced at 
the fourth-grade level, where Big-City residents scorbd 15 percentage 



40 



points below the statewide average. The difference was still substantial 
at the higher grade levels, where Big City students scored about 13 and 9 
percentage points below the statewide average for Grades 8 and 11, 
respectively, 



REGION OF THE STATE . Figure 12 displeo'sHhe results by region of the 
state. In order to make fair comparisons among the scores for the six 
regions of the state, the scores of students who live in big cities were 
not included when computing regional averages. Because there are no big 
cities in three of the regions, and because the scores of Big-City stu- 
dents tend to differ from those of other students, it was felt that in this 
assessment (as in previous Connecticut assessments) comparisons among the 
regions should be made for non-Big-City students only. Figure 12 shows the 
average scores for non-Big-City students in each region, as well as the 
average score for all non-Big-City students and for all students. At all 
grade levels, average total test scores for the non-Big-City students in 
each of the regions tended to be quite close. 
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FIGURE 11 

Achievement on Total Test by Size of Community 
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Represents statistically significant difference between size of community and statewide average. 
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FIGURE 12 

Achievement on Total Test by Region Excluding Big City Students 
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NOTES: (1) Summary results are shown in two ways- first for all students and then for all 
students except those who reside in Big Cities. (2) Results by region do not include Big Cities 
because the scores of Big-City students tend to differ from those of students in their respective 
regions, according to information from previous assessments in Connecticut. 
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CHAPTER VI 



HIGHLIGHTS OF THE STUDENT QUESTIONNAIRE 



Introduction 



There are two ways in which student questionnaire results may be used. 
First, students can be grouped on the basis of their questionnaire 
responses, and the test achievement of the resulting "reporting groups" 
may then be compared (i.e., an "achievement analysis"). Second, an 
examination of the responses may, in itself, provide a policy-relevant 
characterization of students and student attitudes regarding 'science 
education throughout Connecticut (j.e,, a "survey analysis"). In the 
first part of this chapter, those student questionnaire variables which 
were found to bear a relationship to achievement are discussed. For each, 
of these variables, both achievement and survey data are presented. In 
the next part of the chapter, additional student questionnaire variables 
are discussed in terms of survey data only. Complete, questionnaire data 
may be found in the Connecticut Assessment of Educational Progress Science 
Technical Report, 



Sumfnary of Results for Student Questionnaire Reporting Variables 



The average percentage of test items answered correctly was computed for 
each student group. In each case, the average total test score for the 
group is compared to the average score for al 1 students at that grade 
level within Connecticut, ; 

Table 4 presents the average performance for each of the selected reporting 
groups. The narrative in this section will focus on those differences 
which were statistically significant. On the accompanying table, these 
statistically significant differences are indicated by asterisks. The 
cautionary statements, presented in the previous chapter regarding statis- 
tical significance, educational meaningf ulness, and cause-effect relation- 
ships, apply to these findings as well. 



TABLE 4 

Achievement by Student Questionnaire Reporting Groups 



Reporting Group 


on 


Average Percentage of Items 
the Total Test Answered Correctly 


Grade 4 


Grade 8 


Grade 11 




ALL STUDENTS STATEWIDE 


61 






62 




1. 


Are you a 














boy? 


63 


★ 




65 * 


60 * 




"girl? 


60 


★ 




60 * 


51 * 


2. 


i 

How do you feel about science compared 












1 


to tne otirer, ,tni ngs you study in school? 














Sc i ence 15 'my ^ 1 east f avor i t e . 


55 






' 53 * 


45 * 




Science is not one -of my. favorites. 


. .60 


★ 




. ^61 ' ' 


52 * 




Science is one of my favorites.' 


^64 






64* 


61 * 




Science is my favorite. 


58 






63 


fi7 * 


3. 


Do you think science will make life 














better for you and your family? 














Yes 


62 












No 


58 


★ 








4. 


How valuable do you feel the study 














of science and technology is to society? 














Useless 








50 * 


41 * 




Not very valuable 








51 * 


44 * 




Valuable 








60 * 


52 * 




Very valuable 








67 * 


59 * 



* represents statistically significant difference between group and statewide average 



NOTE: Questionnaire items have been renumbered for this table. These item numbers DO 
NOT correspond with the original item numbers. 




4^ 



TABLE 4 (continued) 
Achievement by Student Questionnaire Reporting 6roups 



Reporting Group 


on 


Average'' Percentage of Items * 
the Total Test Answered Correctly 


Grade 4 


• ^Grade 8'^^ 


Grade 11 • 




ALL STUDENTS STATEWIDE 


61 






62 

"/'■. * 


. 55 


5. 


How valuable do you feel your science 










■ } 

• \ ' ■ 














courses will be to you after you have 










■ ^ ^ ^, 




finished high school? 














(Useless 


^ _ 








* ii r- ■«» . 

, . 45 * 




Not very valuable 










50 * 




Valuable 










58 * 




Very valuable 










64 ^ 


6. 


When was the last time you had a science 










* ' ' . r .■ ■ 




course? 














Two years ago or longer 










40 * 




Last year 










' - 48. * 




I am taking one. or more this year. 


— 






**** & 


'61 * - 


7. 


Class discussions of science topics. 








.'■■■/ '■■ /: 






I like class discussions of science 














topics very much. 


61 






65 * ' ' 


60 * 




Class discussions of science topics 














are oka^y. 


62 






61 


55 . ¥ \ 




I do not like class discussions of 














science topics. 


57 


* 




57 * 


!'48 * ' 


8. 


Actually doing laboratory experiments. 














I like to do experiments very much. 


62 


* 




' 63 * 


.57 * 




Doing experiments is okay. 


55 


* 


-1 


. '58 * 5 


' 53 * 




I do not like to do experiments. 


57 






51 * : 


. 48 * 



* represents statistically significant: difference between gicoup and statewide average 
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TABLE 4 (continued) 
Achievement by Student Questionnaire Reporting Groups 



Reporting Group 

< 



Average Percentage of Items 
on the Total Test Answered Correctly 



Grade 4 



Grade 8 



Grade U 



ALL STUDENTS STATEWIDE 



9. How many times EACH WEEK do you study 
science? 

Never 

Once a week 
Twice a week 
Three times a week 
Four times a week 

10. In your science class, how much of 
the time do you actually spend on 
activities such as working with plants 
and animals, using chemicals, or 
performing experiments? 

Never or hardly ever 
Once or twice a month 
Once or twice a week 
Just about every day 



11. In your science classes, how much of the 
time do you actually spend on activities 
such as gathering data, conducting 
experiments, or using science equipment? 

Never or hardly ever 
Once or twice a month 
Once or twice a week 
Just about every day 



61 



54 * 
•59 * 

64 * 

65 * 
62 



62 



55 



56 * 
62 

64 * 
63 



46 * 
54 * 
59 * 
54 



represents statistically significant difference between group and statewide average 
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TABLE 4' (continued) 





Achievement by Student Questionnaire Reporting Groups 


h — , 




Reporting Group 


Average Percentage of Items 
on the Total Test Answered Correctly 






Grade 4 


Gride 8 


Grade 11 




ALL STUDENTS STATEWIDE 


61 




^62: 


55 


12. 


Do you have a hobby at home connected 
with any of the things you study in 
science? 






'•1 ? 






Yes 
No 


62 
61 




%4' * 
61 * 


59 * 
54 * 


13. 


How much do you enjoy watching a show 
about science on television or visiting 
a science museum? 






': \ 






I like these very much. 
I think these are okay. 
I don't like these, v 


63 * 
61 

. ' 52 * 


3' ■ 
1^ 


67 * 

'61 * 
, ■ 58 * 

r 


63 * 
54 * ■ 
48 * 



* represents statisticallyxignificant difference between group and statewide average 
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Suimiary of Results for Additional Reporting Variables 



1. SEX OF STUDENT . At all grade levels, males outperformed females. 
However, this difference was more pronounced at the upper grade 
levels, ranging from approximately 3 percentage points at Grade 4 to 5 
percentage points at Grade S'^to 9 percentage points at Grade 11. 

In Grades 4 and 8, 46% of the students in the sample were male, while 
54% were female. In Grade 11, 48% of the students were male and 52% 
female. , 



2.. ATTITUDE TOWARD SCIENCE . At the eleventh-grade level, students who 
indicated that science was their "least favorite" subject scored about 
10 percentage points below the statewide average, while those who said 
it was their "favorite" subject outscored the statewide average by 12 
percentage points. The same relationship was found at the eighth- 
grade level although the differences between groups were smaller. In 
« Grade 4, students who claimed that science was their "favorite" subject 
scored 3 percentage points below the statewide average, while fourth- 
graders who said that science was "one of their favorite" subjects 
scored 3 percentage points above the statewide average. 

Students' reported attitude toward science was generally more favorable 
at the' lower grade levels. About 70% of the fourth-graders, 60% of the 
eighth-graders, and 45% of the eleventh-graders reported that science 
was either "one of their favorite" subjects or their "favorite" 
subject. 



VALUATION OF SCIENCE. 



Value to family life : Students in Grade 4 who indicated that they 
felt science would make life better for themselves and their fami- 
lies scored an average of 4 percentage points higher than students 
who did not believe this to be true. Only 12% of the fourth- 
graders responded negatively to this item. 

A 

Value to society : Students in Grades 8 and 11 were asked a similar 
question regarding the study of science and its value to society. 
In general, achievement scores at both grade levels were higher 
when valuation of science was more positive. The average scores 
of students who considered the study of science to be "very valu- 
able" exceeded the statewide average by 4 to 5 percentage points. 
Achievement scores for all other categories of response were below 
the statewide average by from 2 to 3 percentage points (for stu- 
dents who said the study of science was "valuable") to as much as 
12 to 14 percentage points (for students who said the study of 
science was "useless"). 



do 



Fewer than 10% of the students in the eighth and eleventh grades 
indicated that they felt the study of science to be '*not very 
valuable" or "useless." Of the remaining students about 41% and 
53% of the students in Grades 8 and 11, respectively, chose the 
"very valuable" response to this question. 



5. Value to student : Generally, achievement scores were higher 
when student perceptions of the value of science courses taken 

in school were more positive. Performance of students in Grade 11 
who felt that science courses taken in school would be "very 
valuable" after graduation exceeded the statewide average by 9 
percentage points, while the average score of students who saw 
these courses as "useless" was below the statewide score by 
approximately the same amount. 

Although only 7% of the students considered their science courses 
to be "useless," about as many students considered these courses 
to be "not very valuable" (36%) as considered the courses to be 
"valuable" (39%). The percentage of students choosing the "very 
valuable" response was 18%. 

6. Most recent enrollment in a science course .' Students who reported 
that they were presently taking a science course scored 6 per- 
ceYitage points above the statewide average. By contrast, those 
students who were last entailed in a science course one year ago' 
performed 7 percentage points below the state; achievement was 15 
percentage points below the state for students whose most recent 
enrollment in a science course was two years previous 

to testing. 

More than half of the students (59%) reported that they were pre- 
sently taking a science course. Only 7% of the students said that 
they were last enrolled in a science course two years ago or 
longer. 



CLASSROOM SC I ENCE ACTI VITI ES . 



7. Class discussion of science topics . Students in all grades who 
responded that they did not like class discussion of science 
-topics performed significantly below the statewide average by from 
4 to 7 percentage points. Students in Grades 8 and 11 who enjoyed 
class discussions performed better than the statewide average. 



.41- 




that class discussions were "okay*' than any ofefier response cate- 
gory for this item (50%, 62%, and 60% for Gif^i^s 4, 8, and 11, 
respectively). While 42% of the f ourth-|f a^rs liked class^dis- 
cussions of science activities, 29% qf|^e eighth-graders and 26% 
of the eleventh-graders reported enj^ng'tHMs activity. 



8. Actually doing laboratory experiments : For all grade levels, 
those students who indicated that they liked doing laboratory 
experiments scored slightly above the statewide average, by from 1 
to 2 percentage points. The achievement scores of students who 
either felt this activity was "okay" or "did not like" doing 
experiments ranged from two to eleven percentage points below the 
statewide average. 

At each grade level, most students indicated that they enjoyed 
doing laboratory experiments. The percentage of students indi- 
cating that they enjoyed this activity ranged from 85% for Grade 4 
to 77% for Grade 8 to 57% for Grade 11. Fewer than 7% of the 
students at any grade level indicated that they did not enjoy 
performing experiments. 



students who reported that they studied science two to three times 
a week was up to 4 percentage points above the statewide average. 
By contrast, students who indicated that they either studied once 
a week or never studied science averaged 2 to 7 percentage points 
below the state. Students who indicated that they studied science 
four times a week or more performed at about the statewide average. 

Less than 9% of the students responded that they never studied 
science. The percentage of students included in the other 
response categories ranged from 18% to 26%. 



10- Time spent on science activities. Grades 8 and 11 : Students at 
and both upper grade levels who "never or hardly ever" spent time on 
11. science activities scored as much as 9 percentage points below the 
statewide average, while 'students who spent time on science acti- 
vities "once or twice a week" averaged at least two percentage 
points above the statewide scores. Student performance averaged 
about the same as the state if time was spent on these science 
activities "daily." 
* 

About one-third of the students at each grade level said that they 
actually worked with science materials once a month or less often. 
About twice as many eighth-graders (24%) as eleVenth-graders-(l3%) 
reported engaging in this type of activity on a daily basis. 





The performance of Grade 4 
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EXTRA-CURRICULAR SCIENCE ACTIVITIES , 

12. Science hobbies ; In Grades 8 and 11, students who indicated that 
they had a science hobby outperformed the statewide average by 2 
to 4 percentage points; this difference was larger at the upper 
grade level. Students who did not have a science hobby at these 
two grade levels scored about 1 percentage, point below the state- 
wide average. No difference in achievement scores was found for 
Grade 4 on this variable. 

Approximately half of the students in Grade 4 indicated that they 
had a science hobby. By contrast, about one-fourth of the students 
in Grades 8 and 11 engaged in a science hobby. 



13. Recreational activities : This questionnaire item asked students 
how much they enjoyed visiting a science museum or watching a tele- 
vision show about science. Achievement markedly increased at each 
successive grade level with respect to enjoyment of these activi- 
ties. Students who enjoyed watching a television show about 
science or visiting a science museum outperformed the statewide 
average by 2 percentage points (Grade 4), 5 percentage points 
(Grade 8), or 8 percentage points (Grade 11). By comparison, the 
performance of students who replied that they did not enjoy these 
activities was below the statewide average by from 4 to 9 per- 
centage points. 

Consistent with student interest for other science activities, 
student interest in this activity was lower in Grades 8 and 11. 
While 44% of the students in Grade 4 indicated that they enjoyed 
watching a television show or visiting a museum, approximately 
half as many students in Grades 8 and 11 indicated a similar 
interest. 



Sumnary Profiles 



In order to further summarize the information presented in this chapter, 
profiles of those student questionnaire characteristics found to be 
related to achievement are presented below for each grade level. 

Students in Grade 4 who tended to outperform the statewide average were 
those who: 

were male 

said science was one of their favorite subjects 
said they studied science two or three times a week 
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Students in Grade 4 who tended not to perform as well as the statewide 
sample were those who: 

were female 

sa^d science was their least favorite or most favorite subject 

did not believe science can make life better 

did not Ijke class discussions about science topics 

felt that'^^ doing laboratory experiments is "okay" 

said that they studied science only once a week or less often 

did not like visiting a museum or watching a television show about 

science 



Students in Grade 8 who tended to outperform the statewide sample were 
those who: 

were male 

said science was one of their favorite subjects 
considered the study of science very valuable to society 
enjoyed class discussions about science topics 
~ enjoyed visiting a museum or watching a television show about 
science 



Students in Grade 8 who tended not to perform as well as the statewide 
sample were those who: 

were female 

said science was their least favorite subject 
did not enjoy class discussions about science topics 
felt that doing laboratory experiments is "okay" or did not enjoy 
doing laboratory experiments 
— said they hardly ever spent time on science activities 

did not enjoy visiting a museum or watching a television show 
about science 



Students in Grade 11 who tended to outperform the statewide sample were 
those who: \ 

were male 

said science was either one of their favorites or their favorite 
subject 

felt that the study of science is very valuable to society 

felt that science courses will be valuable or very valuable after 

they leave school 

were presently taking a science course 
enjoyed class discussions about science topics 
enjoyed doing laboratory experiments 
— spent time on science activities once or twice a week 
said they have a science hobby 

enjoyed visiting a museum or watching a television show about 
science 

7 
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Students in Gratl^' if who tended not to perform as well as the statewide 
sample were those who: 

were female 

said science was one of their least favorite subjects 
felt that the study of science was either not valuable or 
useless to society 

felt that science courses will not be valuable or will be useless 
last took a science course last year, or two years ago or more 
did not enjoy classroom discussions about science topics 
felt that doing laboratory experiments is "okay" or do not like 
doing them 

hardly ever sptent time on scienc^^ activities 

did not enjoy ^visiting a museum or watching a television show 

about science " • 



Additional Highlights of the Student Questionnaire 



The first parts of this chapter contained a discussion of those 
questionnaire variables which were shown to bear a relationship to 
achievement. In addition, an examination of the responses to other 
questionnaire responses may provide a policy-relevant characterization of 
. students and student attitudes regarding science throughout Connecticut. 
Highlights of these questionnaire responses are presented in the rest of 
this chapter. 



CLASSROOM ACTIVITIES . Student enjoyment of a number of science classroom 
activities was questioned. These activities included lectures, class dis- 
cussions, reading books, doing laboratory experiments, and watching the 
teacher do experiments. Consistently for each -activity, a greater percen- 
tage of students in Grade 4 than in either Grade 8 or 11 reported enjoying 
science activities. 



Actually doing laboratory experiments : Student response to this 
activity was more positive than for any other activity listed. 
The percentage of students responding that they liked to do 
experiments "very much" was 85%, 77% and 57% for Grades 4, 8, 
and 11, respectively. 



Lectures about science : This activity appeared to ^e least 
popular with st-udents in Grades 4 and 8, and second least 
popular with eleventh-graders^ Although one-quarter of the 
students in Grade 4 said that they liked this activity, only 6% 
of the eighth-graders and 5% of the eleventh-graders reported 
liking this activity. 
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Reading school books about science ; While almost half (49%) of 
the fourth-graders liked this activity, this was true for only 
11% of the students In Grade 8. This activity was least popular 
with the students In Grade 11; only 4% of these students 
indicated that they liked this activity. 



USE OF TH^ METRIC SYSTEM . In Grade 8, most students (83%) reported that 
they use either the metric system alone or both the metric and customary 
systems of measuring in their study of science. (This question appeared 
on the Grade 8 questionnaire only.) 



SCIENCE COURSE OFFERINGS . Most students in Grade 11 (80%) said that their 
school offered a sufficient number or variety of science courses. (This 
question appeared on the Grade 11 questionnaire only.) 



ATTITUDE TOWARD SCIENCE, GRADE 11 . 



Right of the public to question scientific findings : Three- 
fourths of the students in Grade 11 agreed that the scientist 
is willing to let people test or question what he or she 
believes is true. 



Ability of science to fcontrol nature : About half of the students 
agreed that science helps us to control the forces of nature. 
One-third of the students disagreed with this statement, while 
the remainder (17%) were undecided. 



Ability of science to tell us right from wrong : Most students 
(62%) agreed that science does NOT tell us right from wrong in 
our relations with people. Of the remaining students, about as 
many students were undecided concerning this statement (21%) as 
disagreed with this statement (17%). 



Ability of science to solve societal problems ; More than half 
of the students (55%) disagreed with the statement that science 
has the answers to most of the unsolved problems in our society. 
About 23% of the students agreed with this statement while 21% 
were undecided about this issue. 



Appropriateness of scientific methods in solving human problems : 
There was no prevailing student response to this question. Stu"- 
dent responses were about equa\ly distributed across response 
categories to the statement "The scientific way of solving 
problems can be used to solve the problems of human beings." 



Comparisons of Student Attitudes from CAEP 1974-75 to CAEP 1979-80 



. * ^ 

Student responses to questionnaire items that were repeated from the, pre- 
vious assessment were very similar. (Refer to the Technical Report for 
questionnaire data from both assessment years.) Hov/ever, response differ- 
ences found in two items are worthy. of mention here. 

CLASSROOM AtTiy IT I ES. GRADE 4 . When asked to select the classroom science 
activity in which they most often engaged, signi/icantly more students in 
the present assessment (44%) selected reading than in the previous 
assessment (26%). By comparison, 14% fewer students reported actually 
working with science materials in 1979-80 than in 1974-75. 

ABILITY OF SCIENCE TO SOLVE SOCIETAL PROBLEMS . The item which revealed 
the largest change in student attitude from CAEP 1974-75 to the present 
assessment involved student agreement with the statement that science has 
the answers to most of the unsolved problems in our society. In the 
1974-75 assessment, approximately two-thirds of the students in Grade 11 
agreed with this statement. By comparison, less than one-quarter of the 
eleventh-grade students^^in the present assessment agreed with this 
statement. 
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CHAPTER VII 
INTERPRETATIONS AND RECOMMENDATIONS 



Introduction 



This section of the report contains an analysis and interpretation of 
the findings of the assessment and a set of recomnendations based on the 
findings. The findings of this year's science assessment constitute 
descriptive information about tfre skills and knowledge of Connecticut 
students in Grades 4, 8, and 1/1. For this purpose, the tests were 
designed to address objectives believed to be important to the teaching 
of science. The items selected for the tests were appropriate to science 
as it is taught in Connecticut. However, the tests should not be seen as 
representing all of the science skills that st\jdents should develop in the 
course of their schooling. 

The interpretations of the assessment findings are based upon professional 
expectations of student achievement, as well as on the performance data 
for items administered in the previous Connecticut and national assess- 
ments of science. Within this context, interpretive comments are made on 
performance which falls short of expectations and which meets or exceeds 
expectations. 

While most recommendations are based on perceptions of weaknesses in stu- 
dent ski! Vs,' student s'trenaths should not be overlooked. In particular, 
areas which showed high performance by students should continue to receive 
attention in-order to maintain strengths^in these 'areas. 

Th.e narrative below summarizes the findings of the assessment. It is 
organized in terms of achievement by goal area and by total test, followed 
by results for the various reporting groups. The report concludes with a 
set of reconmendations. 



Goal I: Know the Fundamental Facts and Principles of Science 



GRADE 4 . Connecticut fourth-graders answered correctly an average of 69% 
of the items matched to this goal. This level of performance was slightly 
higher than the performance of students nationwide, and about the same as 
that of students in the Northeast. On items repeated from the 1974-75 
Connecticut assessment, performance in the two years was about the same. 



The examples below illustrate some of the Items matched to Goal I and the 
corresponding performance levels of Connecticut fourth-graders. 



More than nine out of tqn students knew that a caterpillar would 
grow up to look like a butterfly (Item 1). 

About 85% could identify which of four types of clouds would 
most likely bring rain on a summer day (Item 11). 

About 60% knew that the sun is larger than the Earth, Mars, the 
Moon, or Venus (Item 8). 

Fewer than half of the fourth-graders knew that "every seed 
contains a young plant, stored food, and a seed coat" (Item 3). 

About 36%Lknew 'that "ideas" could not be considered "matter" 
(Item 25). 



GRAPE 8 , At the eighth-grade level, Connecticut students answered about 
63% of the Goal I items ,^iCorrectly. Their nationwide counterparts per- 
formed at about the same 'level, while the achievement level of students 
in the Northeast was slightly higher. Performance by Connecticut students 
in 1974-75 was also slightly higher than in 1979-80. 

Some typical Goal I items and the percentages of eighth-graders who 
answered correctly are as follows. 



About nine out of ten Connecticut eighth-graders "^knew that one 
of the functions of blood is to carry oxygen to different parts 
of the body (Item 4). 

About three out of four students knew that fertilization takes 
place when a sperm enters an egg (Item 42). 

About three out of five students identified "atoms" (rather than 
"compounds," "mixtures," or "protons") as the basic building 
blocks of matter (Item 46). 

About 44% knew that the apparent bending of a spoon in a glass 
of water was due to refraction (Item 12). 

About one-third of the Connecticut eighth-graders knew thSt most 
of the chemical energy of the gasoline burnt in a car is not 
used to move the car but is changed into heat (.Item 55). 
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Connecticut students outperfonned students in the nation on the items 
matched to knowledge of the fundamental facts of biological science 
(Objective 1)^ while they scored more poorly on items matched to the 
physical or earth sciences (Objectives 2 and 3), (See aecomtnendations 1 
and 2 on page 580 Furthermore, within the biology category, Connecticut 
eighth-graders tended to perform relatively better on items measuring 
knowledge of the animat kingdom rather than the plant kingdom. (See 
Recommendation 3 on page 58.) 

One item (#20) asked students to identify the major cause of air pollution 
In most large American cities. Only 32% correctly chose the response 
"cars," while almost all remaining students chose the Incorrect response 
"factories." This response reflects a common misconception concerning 
pollution. 



GRADE 11 . Connecticut eleventh-graders answered correctly about 56% of 
the items matched to Goal I at that grade level. This achievement level 
was about 3% below that of students nationwide, and about 6% below .that of. 
students in the Northeast. On the set of items repeated from- the ^ear 11 6r . 
Connecticut assessment of science, performance th,i^ year was abQut;^'five ; 
percentage points lower. 



Examples of items and performance levels are as follows I^-i 



Ninety-five percent of Connecticut ^eteventh-gr^aders.ylJftejSJt 
one function of blood was to transport oxygen (it^em 



About four out of five students knew't^i^it 
make 
el 



tjie parti cl(i 



„tjiat 



ike up atoms are usually said'to.^be proton^ -jneutrons, and-^ 
lectrons (Item 15). ■ ' ' ' . " } ' W , 

Slightly more than half knew that-^''unpoR^olled*Gel¥*d jvl^ 
was a good description of "cancer" (I tern '11). / "i j 

About 28% knew that it would take.?ap|rfmimateU eight mrmrt^s: 
for a change on the surface or the Sun to be observed on Egrth 
(Item 18). ' - ^ J, 



About x)ne out of five sludents knew th.at'a television piGturQ 
caused by electrons (rather than atorp's,- x-rays, or' ^ight rays) 
striking the television *scneeA (Item 73). >^ ^ ^i^- 



Comparisons of the performance of ^Connee^icEi^ stud^ents witl^ stu- 
dents nationwide on this goal indicat?e tfi'atf|<nowledge of theMiwda'mpn^ 
facts and principles of science i?epresents the area^^vgreates^^eecTwVii 
must be addressed by Connecticut^ educators . As wa^^^ycase^with eighth 
graders, Connecticut eleventh-gr*gde^tua^ts'^per<^o 




fomei cqn^aratively 



betfer In the blDlogjcal, than physical or earth sciences. 

Cornparfsans objective scores for CAEP vs. NAEP students shows that, 
while scores forv the two groups/are^ about, the saine f or biology. Items* 
Connect! St udentvS were outscoreVI by students In the nation on both 
physical, and ?iarth science Items by about five percentage points In each 
case. (See R^coinmendatlons^ 1 and 2 on page 50.) 

"Item 5 tasked 'students tq identify the simplest biological unit of struc- 
ture, . White 76?5^of ;the/students chose the correct response, "the cell," 
the remaining 22!% ch6se'e1t^her "the organ," "the tissue," "the organism," 
^ "tihet^ population, 'I or "1 don^t know." One of the items answered correctly 
.-by the,. smallest number of students was Item 66, which asked students to 
Identify ; the iiiedium which "carries sound to your ears from a radio or tele- 
vision /receiver i5.;feet away." Only 21% chose "molecules of air," the 
'correct 'response/ About half of the students chose "radio waves" with the 
../.remainder choosing "electric current," "polarized waves," or "I don't 

know.'r The pa*:formance on this item by students in the nation (35% 
V Vcqir^retst), In the Northeast (45% correct), and the previous Connecticut 
, .assessment (28%'Correct) had been substantially better. Similar differ- 
'^enCes irv^^^jH*(^ were found in Item^ 21, an earth science item which 
reqU'Trp/ students to know that heat and pressure below the Earth's surface 
wer^i|respopsjble for the transformation of limestone to marble or of soft 
coaivto-har^d coal. Only 50% of the Connecticut eleventh-graders answered 
.,th is ' item correctly compared to 68% of students in the nation, 75% of the 
.studentS;„;in the Northeast, and 63% of Connecticut students in 1974-75. 

Goal Ir; ^;Apply the Fundamental Principles of Science 
■ ' I 

- / QRADE4. Conne^jticut fourth-graders answered correctly an average of 52% 
v^^- of the Goal Ilntems on the Grade 4 test. This level of achievement was 
'Slightly higher than that of students tested by NAEP throughout the nation 
an|l in the North^ast.> Student performance this year was at about the same 
level as perforrpaHte by Connecticut students in 1974-75. 



Performance on soine' typical items matched to this goal at the fourth-grade 
1 eye 1 appear^ bejow^ 

About 93% of Connecticut fourth-graders could recognize the most 
apprgjwi^ate notational representation of a simple picture 
!)(Item 12). 

--^ About 78% knew that when an animal breathes faster and its heart 
beats faster, the animal is most likely frightened (rather than 
^S^^ resting, or sleeping) (Item 16). -\ 

— J[lst under half of the Connecticut fourth-^graders tested could 
accurately predict the appearance of the mirror- image of a word 
, ■ .(Item 24). 



About one-third knew that the reason 1i(jht-rA)1orecl\clol:hes are 
cooler In surrnnar \% because they reflect more sunlight than 
(lark-col orecl clothes (Item 14), 

About one student In eight knew that If a glass of water was put 
in a freezer, the of Ico would we1(jh the same as the glass 

of water (Item 34). 

In Item 31, students were asked what the water temperature would be if 
equal amounts of water at 50^ Celsius and 70" Celsius were iriixed together. 
Only 10% chose 60« Celsius, the correct answer. About three-quarters of 
the students chose either "120^ Celsius" or "I don't know," However, the 
averaging concept is a relatively difficult one for students in Grade 4. 
In Item 38, students were asked to predict the weight of the resulting 
mixture if one kilogram of salt were added to 20 kilograms of water. 
About half of the students chose the correct respon.se, "21 ki lograms." 
About .50% of the students could also correctly estimate the length of a ^ 
pencil in centimeters (Item 40). While these performance levels may seem 
low, it should be noted that Connecticut students outperformed those. in 
the nation and Northeast on all three of these items. 



GRADE 8 . At this grade level, students answered about 57% of the Goal II 
items correctly. Performance was comparable to that of the two NAEP 
comparison groups (nation and Noi^theast). On items repeated , from the 
1974-75 Connecticut assessment df science, performance declined by about 
six percentage points. * 

Represe^ntative items and the corresponding scores are as follows. 

— Approximately 88% of Connecticut eighth-graders knew that the' 
best evidence that dinosaursv!once lived comes from fossils 
(Itefn' 41). 

About seven out of ten students knew that much of the oxygen 
found in ocean water comes from plants living in the water 
(Item 36). 

Half of the* Connecticut eighth-graders could correctly compute 
the temperature of twq^ liters of water made up of one liter at 
50^ Celsius and another at 70^ Celsius (Item 31). 

About one-third knew that the density of the human body is most 
nearly equal to the density of water (rather than of air, cork, 
hydrogen, or iron) (Item 16). 

About one in five Connecticut eighth-graders knew that the 
burning of a candle produced molecules different from those 
present before burning (I^em 15). 
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The performance of Connecticut alghth-urmiari on Item 3li, v^hich Involved 
the conservation of nmttar (see the enrller discussion Cff ItiiiH Item for 
Cirmie 4), was siibstantUlly higher than the performance hy ^itiulents In the 
NAEP samples. Connecticut students were also more adep£ ^t IdVfferentlatlna 
fact from opinion (Item \)2). However, students In thtTniat/lijui and Northeast 
outperformed Connecticut students on Item 59, which (iskiul sj;u(;lents to Iden- 
tify which of the following foods provided the most prbte1n;p<?r serving: 
boiled potatoes, green beans, lean meat* oatiijeal, or whltei bread. About 
37% chose the correct answer (lean meat). ( ; 



,1 ^ . 

GRADE 11 . Connecticut eloventh-graders answered correctly 'Ju*it under half 
of tFe Goal II items on their tost Instrument. This perforiiiance level was 
about the same as (I.e., within two percentage points of) pjsrformance 1n 
the nation and somewhat lower than performance by NAEP studj^nts In the 
Northeast. In 1979-80, Connecticut students scored about 5%iower than 
Connecticut students in 1974-75 on identical Goal II items. l| 

The examples which follow typify the achievement on items at. this grade 
level. 



Almost all eleventh-graders (96%) knew that in ord6r to 
nutritionally balance a meal of milk, bread and butter, meat, 
and cake, a green or yellow vegetable should be added (Item 7). 

About 83% knew that insulin (rather than estrogen, iodine, 
penicillin, or thyroxine) is used in the treatment of diabetes 
(Item 10). 

About half knew that heat evolves from any combustion reaction 
(Item 72). 

About three out of ten students knew that large mineral crystals 
are probably formed when a mineral solidifies slowly from hot 
liquid (Item 24). 4^ 

About one out of five students could correctly choose the proper 
set of laboratory apparatus needed to obtain pure water from 
salt water (Item 13). 



A number of the items matched to this goal were quite difficult for Con- 
necticut students. For example. Item 64 required students to know that a 
wire connected to a direct-current source would not vibrate if placed near 
a magnet. Only 18% of the eleventh-graders answered this item correctly. 
One indication of its difficulty was that 36% of the students chose the "I 
don't know" response for this item. 
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6o«1 in? UmtersUnd ami Apply the Prooesses of Scie nce 

t 

ijllA0E„4, Connttctlcul, fourth-tirrtclers (inswerHd fi9% or the Qo«l lU iieiiis 
on tholr test correctly, This achievement level was sMqhtly hlqher than 
that of students nationwide and atioot the fianie as NAI-P students In the 
Northeast. However, on the ton Items repeateil rroni the assoijsiiuint. 
performance this year full about six percentago points. 

Representative scores and Items are enumerated below. 



— Ninety- two percent of the fourth-grade students could 1nter|)rot 
a bar graph (Item 43). 

About three out of four fourth-graders could predict what a jar 
containing a mixture of pebbles, dirt, and water would look like 
after standing for a week (Item 21). 

About two-thirds knew that, 1n order to measure a boy's growth 
over the course of a year, it was necessary to know the boy's 
height at the start of the year (Item 17). 

About 44% knew that scientists would have the most trouble 
testing the statement "my dog is better than your dog," compared 
to such statements as "I have a fever" or "I can lift a 20-pound 
bar" (Item 29). 

About 37% correctly answered an item involving a line graph 
which required the students to realize that /an increased rate of 
speed implies a decrease in the time required (Item 44). 

GRADE 8 . Eighth-grade students answered 67% of the ^oal III items 
correctly. The performance on these items by students throughout the 
nation and Northeast was at about the same level. Connecticut students 
in the 1974-75 science assessment scored about three percentage points 
higher than students in 1979-80 on identical items /administered in both 
years. 

Some typical items and the corresponding performance by Connecticut 
eighth-graders appear below. 



Almost all eighth-graders (96%) could interpret a simple line 
graph (Item 44). 

About four out of five students could infer the purpose of an 
experiment based on a simple description of its procedure 
(Item 63). ^ 



About i^M t;()iihl chuoiiH the corr<:^ct ^^trtteinant to tixplrtin why 
puinpinq (\\v out or <\ c<\\\ would candid It to colldpse (Item IH). 

About h»iir know thiit "rontro 1 1 imu .ill jinportant Vftrlrthlii^i" 
ossontial wfuni iUMKloctioi) m t5xp«rhnt5nt (IttiMi hi)- 

About 1)00 'i|oar tor or all oWihth 'O^'adu CooooctlcMt ^itmlonts coo hi 
prtMlict how niariy woods would tjrow to a iiioadow, <jjvoo iorormat 1o»i 
aboiit tfu! ocolotjical til story of tho inoadow (Itoin 

ORA'llI ll* At the olovonth-orado lovol, studtMits aosworoil oorrtMM ly nlun^l 
()4% of ttio Goal III Itotiis oo thoir tost, this lovol uf port oriiiarM^H was 
coinpar'al) h? to ttiat of studtsnts io botti NAl^l^ comparison (jroiH^'i- It was 
also about tho samo lovol of porfonnance as studtnits Ir) tho provlous 
Conooctlciit assossnituit on ropoatod itoins, 

Examplus of typical porfonnanco levels are as follows. 



Almost all students (96%) recognized that an illustration of ttKi 
sun sfilniny on a plant stiowed enerciy beiruj tranfoniUMi from one 
form to another (Item 5B). 
*- 

About three-quarters of all students could ctioose the set of 
data which gave the strongest evidence to support a hypotfiesis 
(Item 27). ^ 

, About three-quarters also knew that "when scientists carefully 
measure any quantity many times, they expect that most of the 
measurements will be close but not exactly the same** (Item 49). 

About half of the Connecticut eleventh-graders could correctly 
predict how many weeds would grow in a meadow, given its 
ecological history (Item 35). ^ 

About 30% knew that an iron container filled with hydrogen would 
weigh more than the same container after it liad been evacuated 
(Item 40). > ' 

Goal III was the only goal in which the performance by eleventh-graders 
was about the same as the performance by students in the nation, the 
Northeast, and the previous assessment. It should be noted that student 
understanding of science applications and processes is stressed in the 
curriculum of most Connecticut schools. (See Recommendation 4 on page 58.) 
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Horn qmw^\ ciiiiimant^, nm}/ nirtiltj euiicani ing tlitj id^,i. whu:h ctra not i(iai j 
nc U\ mvy one tjortl, i irsit, Mid tlS ljnd iti (»arrtn'iii.iiiiri sim-a Mia a.-icliar 
ConiltioUciil: f^iisa^isiiiaiil «;(U||.| ha ilna to .1 tiuiiihac ur frt.ittn's, Thai-ti li.m 
baail ii consiiiLatiti ilaiil jiiri ,ln •it.Htlaiil, jiaiTonilfiiica rtd'OS'i .ill HiihJacL .110,1% 
ovar thi) \)A^t iltuMda. Such .1 ilaclliia wrts rourid tor NAlIP .ulnilnl'.M'rtMoiis 
of jtUiiitlccil sclaiuu! Hams tw Itie pariod rrom l'J69-/() to 10/<i-//. llms, 
mlinlnlstrrttloii at this yaar's ConnacUcui scienca tasl. (0 d ndt, lonwida 
sniiiple would t\mt prohahly yioUl lower imtioiirtl scoras than the ones usatj 
for €omp.irl|on ptii'posas In Ihls I'apari . 

Sacondl.y, I'asoiircas .iv.illrtl)|a in raoaiiL ya.u's iii.iy wpll h-iva li.nl a dha<:l. 
Inr luanca on sttulant: parfoniifiiica, lor soiaiica in prtcUcul-ir, s l<|ii it U ani 
resourcas rtv.iilrtl)la in l.ha lOfiO's from such sourcas as t;lia Nrtt.l0n.1l Sclanrt 
i oundatlon wara unavaltahla in t.ha l<)/0's. (Saa Ih-comiiuindal ion !i on 
pd(|a.b9.) 

As in IJia l97^~/!> sr. ianca ass(!S'.iiiant, t:tia coiiip.ir.it, 1 va tiar'foniianca ot 
Connecticut students is hatter at tlia t-ar I ier ijrade liivals. That is, 
tirade 4 students parforinad at a slit)ht|y hi<|h(!r li!vel than th.Hr n.itlonal 
counterparts, (irade fl studcMits at alxiut the saiiK! level, and (lr.ui<' 11 
students at a sii()htly lower liwel. 



Report inc) Groups 



OF SjytjENJ. As in the previous assessment, males tended t;o outperform 
females at all grade levels. It should lie noted that fewer qirls than 
boys enroll in science courses, and that*some texthool<s, especially 
earlier texts, have tended to maintain sex stereotypes. (See 
Recommendation 6 on page 59.) 



VALUATION OF SCIENCE . According to their responses on the student ques- 
tionnaires, it appears that Connecticut students consider science valuable. 
•About 88% of the students in Grade 4 thought science would mal<e their lives 
better and approximately the same percentage of eighth- and eleventh- 
graders indicated that they felt the study of science was "valuable" or 
"very valuable." This positive attitude was- also evident in the previous 
CAEP assessment. 
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Wh i Ut Iti^S tliaii Oiuv rain til ur t ht: ^^I tultiUl t^ in l hti lil ct^nnt a^^rthtiUlKht 
dijrddii with tlii^ '^t ,1lc!Midni . hi rtililH IvM)^ ^i Milriiit^ whil th-sviiji dtJil wjti» \M\^ 

«alirH| £\ t|rt*.ittn^ ^0|>ti i%t h ai ion it) loilayS ^JuUtMii^i, UhTUi %iu«l«MH% apiHMi 

Ihis iiurtMseil ^oplnstit at Inn was turllun iiitUn ttiO \\\ Ihu rtiS|iiMi»:»t*^ ut 
sluileHts to (|ut^stion ?^ (*Mht^ sriiiHtist is wiliMMJ t^) hit j)du(>hi test or 

^Hitisl hiH wliiil s/htj licslioVoN to In? I ^ uo*' ) ^-0 irnu o l)ol|)s U\ to i on 

I rol tho tiM i tis or Miit iiro'*)* St uiltMi! ,t«|r'ruimtM)l h) iho^o %l alttincnit w.in S 
hi h^ (un i oht .iijt* |)i)hll *» ho h)W st utiinil ,iijrcM»niinit Id t lit»st! sl .ttoiiunits In 
l*)/4 /*K CorrtMih tool i I h: iNMitu. ^oich a-* t ht^ otior^ijy c r isis^ (loMiit i<Mi, 
and t ht^ Miro(^ Mlh* hihtml in( i(l<*rH. ni.ty w«* 1 1 t)t^ mmiio ()f I lu* r,tct(U*% conlri 
hot iru) t,o |)ol)Mr skr*pt ji Imii ol -oMooic r'ot tod horo in stodoiit at.tltudo 
t'ospooso\. 



AtmUDl hlWAKI) sen NCI . StiKtonl aldlttuU-. lowaril ^( umk woro .|rnorally . 
favo»Mhh». Ahont hO'V. tht» I (UO'l.h ijiMilor's, /()% til I ho oitjhth tiiadrn-., 
and 4^1% ot tho o|ovonthM|radors r'(»|jt)rd imI that, 'o |t»n(«^ was oilhor "<ino 0,1 
l\u*\v t iWor i I i*s'' or' thoi r *M avor' i I c** suhJtH;t. Sl odont aid. I lodo*. appt'ar to 
tiavc* hocoino s I i(|ht I y !iu>rM» l.ivoridih* (()tn[)arod l.o pr*ovii)Ms i\MV a*. sow 
Ijiioril. 1^0 (os\dos M and 11, l.ho niimtu^r ol sliuhnils who rs»pord.O(l lliat, 'o:i(MO ( 
■was (Mtdior "on(? ol tduHr tavoritos" or thtHr *M<\vorito" sohjoct incrsMSiMl 
M>y I roin 4 to !> porctnil aqt^ ()oints sirico 19/4-/'). 

SLiidords wIh) I ikod ^.citMUU^ t:onded l.o outporlor^in lUv. stalowid(> av(^r\\t|o hy 
as inooti as \? pinMitMitavit^ points (at (iradt^ 11), win lo arhitwiMnont ot 
(l(»nts wlio dislikod sc i(nu:(V avmsupMl h(?low tin* stat(!wide scori* l)y ^is nuich 
a*. 10 por(:(nd:a(|(^ points (fosulc^ 1.1). Iho atdJvitit^s uk^^ likf^l and dtslik(M 
,\Vi} hirtlH»r outlinod Inflow. 



CLASSROOM SC I ENCE ACTI V I T I ES . 



Reading about science: It may be hypothesized that a process or 
non-text approach to the teaching of science was probably more 
popular at the time of the previous assessment. More science 
programs now are relying on more standard text materials. This 
hypothesis is supported at the fourth-grade level since almost 
twice as many students this year (44%) as five years ago (26%) 
reported that their most frequent science activity is reading 
about science (as opposed to doing experiments, writing about 



t| ha tiM ttiiiiltii! Ill iHilprirfiii tii Ui« .i( aw I ile avt^i .ttjn , anil ! ii<i 
til / (l^ri tint |n)l(ltS haluw thd :jt ctl ctwUle tVdrdlJc:, 



ti> hc^ ilit* iiiii^t |u»|MiLi»' M i«nut* attivily .it ,1 1 I t hi cut (11411^1^ 
UwcH%, A ^ut)^t .tfiM .il iiirijm'lty (if %t;ui|c'iit% (HS% in (itvuh^ '1. //% 
It) litMtle !i, ,iri<l *J% in Tir^nhi ll) i'c*|>Of Itvl tli.it thtjy t-ti l»»yt^^»l 

M or't^s tnr' stii<h*nt% who r<t(U}rh*il fnjoyinv) lhi\ I Ivlty wc?rr 

,thuV»' \\U* .l! Wit* .lViMMi|t? by ! tt) p(MitMWj»|t» piiltlt\, 



Ihnr \p»'iit nn -.(icfuf: Ai IHcvtMiitnil wa-. lowrr wlu^n I Imr w.\*. 

%|)('nl on MitMi(<» (Ciratli* 4) or' on aitual par t li ion In '.<i»Mi*o 
artivilit-. ({^raMrs M anJ 11). St 4ulonl s \tt oa< h ^vWilr who 
t'oporM iMl '*n<*vrr'^* %pf»n(nri(| t iiiK* on M:itMu o av^M a^pMl at \i\\ A o 
pi*r'iaMit.a<)f poinl% lirlow I tu» ^l,at Itlt^ avn'a()o. \\\\\ <|n«-»lion 
rpl (Tor (n-aih*% M atnl ll) ti) ( lio aiihinnt ol lahoralory I hno 

st.n(tiM»l% ai ttially ^[n«nl oni|ai|lni| in an*! man ipn 1 aM n<| nial<»rial\ 
lor srItMUt* aitivjtle^s, Stuih'nt\ whti on<|a(|otl in t»s|H»r iiiUMrt/. 
an«l/t)r «*rKjtiy<'<l (Vxpcr iitiont \ IcmliMl to,. pinM onn alrov** t he \t at »'with* 
avora^p' , 



Sci(Hu:o conr-.o (^toct ivo>^ (ir*a«lo ll: A nnmhor* of ipirst. i orina i km 
itfMns (i'»aU. with stodcMits* [)r(wlo!i'» and pr-n\ont ♦^nro MiihtiI:. in 
specific scir^nco coucsos, Tfu! most po[)ul,\r sciofu:i* conr'so was 
biology, wfiicli Ha:/o of tho students ropor'ted tfiey U<m\ taken. Stu^ 
dent enrollment in genersU scierK:e was down sliqhtly from lluv 
previous assessiiUMit (about 3 percerd-age points). Students who 
reported never having taken a tjeneral science course outperformed 
tlie state (by 2 percentage poifits) while scor^es of students who 
had taken general sc ience scored below ttie statewide average. 
This IS probably because students who have not taken general 
science are more likely to be co Vlege-bound and enrolled in' a 
specific science course such as biology or cliemistry. These 
latter courses are more likely to otter laboratory periods and 



uttlcSI id^UiHiti MUicJI Idt IHli affiHildil I lUi^jC tsiHiltldtl \\i general 
:)i)diiUc. tfic 5»uUJci 1 tUatlci liU liiildU tMi itit leal I :> liiSiSr Mkcl^ 
til lie t uVci C(l 1m ^ditc^ (i 1 ) diti c i iHH I hcMi lit tit hci isi I dht c 

i tiqi iid^. t»i aililUliiM^ :»^i|i|dMi:% i (in:} 1 ijdi dil la tic hi Hid h^wci 
alHiny *ji tiu|i:i mhh c liflcu atuiitl Im ycnci^l ;n.lcn***t:. an*! the 
td ^l:? ik^Ci\ 1ft iJcHcsi 4 I :it lcrti «2 i iHit :3c:::{ M a Fmil c: Mkdiy Ui he 
iHiiiKtidif I Itaii ihti!id ii^iCil Itt (Him c .lilwaitt c:(l (iuat^dti, ( %dd 



L?*ilHA^i^ StiMicHt:^ hi u* ctild^i H 4ful It whiJ hull 

latdcf fhcy ti.il! a -jii fdlU c itiitifty ni^t fiH inctl the i^l^iicwhlc: avcit«i*Jt3 liy J lo 4 
fiViM cJiH iMMfll-s, ht .iiMltltHt, »Mld of I hd Md'Hdt t| 1 t liH liM I or ^ of 
j^tiiM 4i h i tiycmcinf w.iti "ittuldfil dnjtiyinitut h) wiit^hhivj .1 t e I dv I I iHi •^Iujw .nttuiit 
•jrlciitc? uf villi httj ,1 tmi^c*uMi, Mu«ldnl% who ciiijtiydil Ihci'-^fi .i< !1vH Ik"5 .ivcn 
.itjciil ,* (tu ailc! 4) tti *} (UiMild M) lo H (lUMild ll) jUJi i diil ,itjd j^iMfil^ cihi^vti 

^1 h« "il.llt^hlri .lyttr »1i|ci - wiM .iVdiMtjt- .li h ) t^VWHdiil Of -^(ili|«Mt*i wlUi il hi tltil 

idiijiiy lhu%e 4MlviM<i'i liuhiw Utc -^1 vittt !»y 4 hi *l ptn i tnt I ,itj{« pinfU%, 



Kri 4Miint*M*lal I on*. 



I he* t <'< t^tiittMul.it h>n% prt'SCfiltMl htrh>w w«\t t* MKitip iftiM «*K!fn%lv?' <l I '.J h)ir» , 
an.ilys!'., .tfid I rit t'l |H'c! »tl h)n • t)f the a%%<*%MtHMtt . .r rMj I I '» . It i\ hojird th.\l 
the imp h*inrnl4l h»H of lh(*\t^ rtn mtitirntlat h)n% will scnvi* tti ii!i|)irivr thi^ 
(pMlHy of Mh»nt«^ otliK billon \u (!onn<*( t !< ul . llic t *»(i)iiin«Miit it hHi% 
A\)\)ra\u \ to sfvoral inn t*^, iiu lu<l tot) t<M( lUM-* , \iU ux 1 adiiH o t -.1 tat ois , 
rUr riuHuul j) I virHHT'. . .tOil %t ,tt tv lovol iUu hJ ijn iiMktM ^ - 



I- I hi' r'(M.UtvMly poor' ()ori or'fii.uiri* l)y •»hi(l(^nt-. oo* phy»h.U .ifhl o.i?'t h 
S( lorut' It.fMfi'i in<li(air»% !Mor'«» iMnphA-,i*, -Jiouhl h<» ^jivon ^\ \\m* 

o loiniMtl,tr*y h»v«»r t.t) lfu)so Mfil)jtM t af*(».),\i , *»lt«lool% at the* 
\<M ondar y h»voI should (•ru'oll \i\ a niir-Hmuin of t.wo yorU", of 
"»r:i<»fu:4» cotn^'u^s -ooo yoar of t)ioloqy and ono yoar^ of tho physical 
vuul/or oar tfi %c 1 oncos , 

:\ Far^tli scieoce slu)old bi» rnH:oi:|rri .^t'd as heinq as iiftpor^tatit as the 
otdier* sc i enco^i. All stiidonts i>rn*oMod in oaVth scioruu* coorsos . 
shoulvl have the oppor*tunity to do ! .\hor\U-()r\y wor^k , 

L Connecticut students should r^eceivt* ioslmict ion io botany as^>/ol 1 
as zooloqy as par^t of their* bio1ot]ica] science coiir^se. l a-Udr-atory 
expert e n c e s i n b o t a n y should \ 1 * . o I > f * o f f t ^ r e d . ^ ' 

4. Classrxiom teacher^s and district per^sonnel should continue to 

stress the scientific processt^s (such as observation, classifica- 
tion, etc) in tho instruction of science* 
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5. The rapidly changing nature of scientific information and 
technology requires the maintenante of current and up-to-date 
instructional materials. 

6. Girls should be :^ncouraged to enroll in science courses and to 
participate actively in the laboratory. Special care should be 
taken to select cinrriculum materials which avoid sex role 
stereotyping. \ 

7. Lfiboratory activities have been shown to be important for 
increasing the understanding of science. Laboratory tirtie should 
be available for all science courses in' order to encourage class- 
room discussion, laboratory experience, and student interest in 
these courses. Sufficient time at the secondai^y level should be 
aVotted to laboratory periods to allow for preparation and 
actual experimentation. 

8. At the secondary level, more instructional time should be 
allocated to the teaching of science for those students who are 
not college-bound. Students of lesser academic ability must be 
given access to instructional materials and laboratory time which 
are equivalent in quality and recency to those offered to other 
students . "'^ 



9. Student participation in extracurricular science activities 
should be encouraged and acknowledged, and students should be 
urged to share their science experiences^ 

10. It is important that secondary school science teachers and 
teaching assignments be wel 1 jnatched . Teachers should be assigned 
only to those subject areas in which they have had recent training 
or experience. Continued in-service activities are essential to 

• provide up-to-date content and methods of instruction. 

11. Local districts should strongly support in-service training pro- 
, grams. Teachers should be encouraged to continuously update 

.,/)|gheir teaching skills and content area knowledge. Institutions 
n higher education are urged to become more responsive to the 
^ -' ^^eds of area schools and teachers in offering content , ' 
^nd methods courses. 

12. Qualified science coordinators/supervisors sho$^^e available 
to assist teachers in the teaching Df science. I^mre should be 

; supervision and evaluation directed toward progr^enri,chment and 
improvement of teaching skills. 

13. Adequate resources must be made available for the teaching of 'r 
science. Appropriate instructional materials, laboratory sup- 
plies, capital equipment, and laboratory facial i ties to assure the 
safety of all science students must be available. Care should be 
taken to guard against oversized classroom assignments which 
require teaching tobecome supervisory rather than instructional 
in nature. ^ 
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The state should provide a high degree of leadership in assisting 
local districts to develop science curricula and staff development 
activities. Given the decrease in the number of science coordin- 
ators at the local level, it has become increasingly important 
that the state assume and maintain a more active role. 
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APPENDIX A 
ITEM RESULTS BY REPORTING GROUP 
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ITEM RESULTS BY REPORTING GROUP 



This appendix contains tables displaying the results for each item admin- 
istered to students at each level. 

The following information for each test item is presented: 

f the nii^'fe'r of the test question as it appeared in the test booklet 
t a specification of the item task 

t the percentage of all students answering correctly as well as the 
percentage in each of the Connecticut reporting groups defined by 
the variables: sex of student, size of conmunity, and region; 
where the question was also tested by NAEP, the percentage of all 
students in the nation answering correctly; and where the 
question was also tested in the CAEP 1974-75 assessment, the 
percentage of all Connecticut students answering correctly. 



Tables 5, 6, and 7 present this information for fourth-, eighth-, and 
eleventh-^graders, respectively. 



Test Item Perforiif^ce of FouHh -Graders - 




Item 
I 



1 

2 
3 
4 
6 
8 
9 
11 
25 
26 

5 
7 

12 



Description of Item 



GOAL 1 



The caterpillar will grow up to look like which of the pictures? 
Which of these trees stays green In the United States all winter? 
Which of the following statements Is true about seeds? 
Which of these plants does not have green leaves? 
Our Sun Is a: 

Which of the following Is the largest body? 
Each year the Earth moves once around: 
On a suimier day whjch cloud Is most likely to bring rain? 
Al/1 of the following can be called matter except: 
,Iron. Is moit likely to rust when It Is: 

i 

GOAL 2 

Which pictured seed would be most likely to stick to an animal? 

One reason there Is a day and night on Earth Is that the: 

Using 0 for Duck and C for Cat, which best represents the picture? 



95 
81 
45 
74 
68 
60 
72 
85 
36 
77 

62 
84 
93 



94 ^95 

82 81 

45 46 
71 ' 11 

73 63 

67 54 

77 67 

85 85 

39 33 

79 76 

63 61 

88 81 

91 94 



f Students Ah y^erlng C^orre^y 



89' 95' 95 ?96 

56 85 84. 87 

27 44 47 52 

66 73 75 78 

46 69 69 74 

44 58 62 66 

56 71 70 80 

71 87 86 89 

30 40 36 36 

50 80 80 83 



50 64 61 65 
66 86 86 88 
82 95 94 94 



Region* 



3^ 4.' ¥ .6-ArV* 



99 94 95 97 94 95' 96 

87 82 88 82 87 89 86 
48 46 50 45 52 45 48 
78 75 74 75 76 79 76 
78 69 69 69 76 66' 71 
68 57 63 60 62 71 63 
76 63 75 76 81 75 74 

88 82 89 90 87 86 87 
44 38 36 33 39 34 37 
80 82 82 81 84 79 81 

64 68 63 59 65 66 64 

90 82 87 88 88 84 87 

>'9A 95 94 94 95 91 94 



N/VEP 



i 



93 
83 
50 
80 
55 
60 
74 
89 
39 
66 

62 
83 
90 



78 
92 



♦Results for Regions do not Include Big City students. "All*" refers to the scores of all students except -for those who reside In Big Cities. 



TABLE 5 

Test Item Performance of Fourth-Graders 







Percentage of Students Answering Correctly 


I tern 
1 


Description of Item 


All 


Sex 


Size of 
Comnuni ty 


Region* 


NAEP 


CAEP 

1 QIA 
iy/*t- 








M 


F 


1 


2 


3 


4 


1 


2 


3 


4 


5 


6 


All* 




- 1975 


13 . 


What is the main way sweating helps your body? 


18 


20 


16 


14 


22 


# 


20 


27 


24 


14 


15 


19 


16 


18 


18 


-- 


14 


Why is it cooler to wear light-colored clothes in the sumner? 


32 


35 


30 


16 


34 


33 


37 


39 


28 


40 


30 


36 


32 


35 


31 


— 


15 


Evaporation takes place in all of the following except: 


22 


24 


20 


16 


22 


24 


23 


30 


23 


23 


19 


24 


20 


23 


24 


33 


16 


When an animal breathes faster and its heart beats faster, 
the animal is most likely: 


78 


76 


80 


66 


80 


78 


83 


80 


81 


82 


78 


79 


81 


80 


70 




IB 


Which row of pictures shows best the way a plant grows? 


85 


87 


84 


68 


88 


85 


90 


88 


87 


88 


87 


93 


84 


88 


87 


— 


19 


A baby chick grows inside an egg for 21 days. Where does the 
chick get its food before it hatches? 


38 


42 


36 


31 


40 


39 


40 


34 


42, 


39 


38 


47 


37 


40 


46 






A mirror image of the word popsicle would look like which 
of the following? 


48 


# 


50 


34 


49 


49 


51 


50. 


51 


52 


45 


51 


48 


50 


41 




21 


A different substance is formed when: 


46 


52 


41 


22 


50 


49 


51 


63 


49 


48 


43 


54 


51 


50 


49 


51 


28 


What can scientists learn by studying some fossils? 


70 


75 


67 


46 


74 


73 


76 


80 


75 


69 


77 


80 


64 


74 


67 


66 


30 


Which would be easiest to measure with' a 12-Inch ruler? 


76 


77 


76 


58 


79 


77 


82 


82 


76 


82 


78 


81^75 


79 


70 


78 


31 


A liter of water (temp. 50**C.) Is mixed with a liter of water 
(temp. /O'^C.)'.^ The water temperature after mixing will be about: 


10 


10 


10 


8 


11 


9 


11 


13 


8 


11 


10 


9 


12 


10 


6 




34 


A glass of water is weighed and then frozen. What would be found 
if the glass was weighed again after it froze? 


12 


13 


11 


15 


12 




11 


12 


12 


11 


11 


14 


12 


12 


13 




35 


■ Why are the rocks and pebbles In river beds usually smooth? 


42 


42 


42 


19 


46 


30 


50 


44 


52 


42 


45 


52 


35 


45 


45 





TABLE 5 



Test Item Performance of Fourth-Graders 



I tein 

f 






Percentage of Students Answering Correctly 


^ Description of Item 


All 


Sex 


Size of 
Cojitnuni ty 


Region* 


NAEP 


CAEP 
1974- 








M 


F 


1 


2 


3 


4 


1 


2 


3 


4 


5 


6 


All* 




1975 


37 


Which is most likely to make a rock break open? 


59 


61 


58 


36 


63 


61 


66 


66 


61 


64 


. 66 


61 


57 


63 


52 


— 


38 


One kilogram of salt is dissolved in twenty kilograms of water. 
The resulting saltwater will weigh: 


51 


54 


48 


37 


51 


51 


56 


55 


49 


55 


50 


59 


51 


- 53 


39 


— 


40 


About how long is this 'pencil? 


50 


55 


47 


32 


56 


47 


56 


56 


58 


57 


44 


49 


56 


53 


40 




41 


What isthe best evidence that dinosaurs once lived? 
GOAL 3 


64 


69 


60 


36 


70 


69 


69 


75 


72 


67 


69 


67 


58 


69 


60 




1 n 


High clouds are above 20,000 feet, middle clouds between 
6,000 and 20,000 feet, and low clouds front 0 to 6,000 feet. 
A cloud at 10,000 feet is: 


73 


73 


73 


57 


77 


74 


76 


77 


75 


79 


72 


76 


62 


75 


59 


72 


17 


If you want to find out how much a^boy grew in a year, 
what must you know about the boy? 


67 


.65 


69 


40 


70 


74 


71 


71 


70 


74 


71 


68 


66 


71 


66 


76 


20 


Which is the best way of testing whether a mixture of salt 
and sugar with water would make salt-water taffy? 


61 


58 


64 


40 


64' 


61 


68 


71 


66 


66 


60 


63 


60 


64 


69 


77 


21 


Which would a shaken mixture of water, pebbles, and dirt ^ 
luuR iiKt;, givt^ri a weeK to settiei 


73 


74 


73 


61 


74 


73 


79 


77 


75 


78 


72 


76 


73 


75 


72 




22 


A rock placed in 5 liters of water raised the water to the 
6 liter level. The space taken up by the rock is: 


71 


74 


69 


49 


74 


72 


77 


77 


74 


76 


72' 


77 


74 


75 


63 


74 


23 


Which shows an X in the sanie place as the dog in the picture? 


78 


77 


79 


65 


80 


79 


81 


82 


79 


80 
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Scientists would have trouble testing which of the following? 
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TABLE 5 

Test Item Performance of Fourth-Graders 







Percentage -of Students Answering. Correctly 


Item 
1 


Description of Item 
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Sex 


* Size of 
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/ 
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This chart of breathing rates of people at rest suggests that: 
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79 
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When Block 1 swings down and hits Block 2 at rest, what will 
most likely happen? 
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After a day. which container will have the least amount of water? 
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65 
91 
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39 


This graph shows the weight of four boys. What does Bill weigh? 
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From the chart, which chemical elements are found in the smallest 
amount in the body? 
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According to the graph, your heart beats fastest when you are: 
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Fro*n the graph, which day did Blast O'Wind run the fastest? 
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41 
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From the graph, fill in the no. of seconds missing in the table. 
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Test Item Performance of Eighth-Graders 
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. 1 


Is it a function of the blood to protect against disease? 
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lb iL d luncLiun or tne oloou to carry waste materials 
from the cells? 
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Is it a function of the blood to digest food? 
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Is it a function of the blood to carry oxygen to different 

y/at ui Lilc nociy : 

•> 
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HiicM d pt-r buri bees someLninq, what carries the message from 
the eyes to the brain? ' 
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What is the most important thing ilut the lungs do? 
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Fertilization takes place when a spenn: 
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Seeds cane from which part of the plant? 
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71 
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61 


Green plants make sugar by the process called: 


. 57 


61 
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64 
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58 


66 
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58 
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Green plants are important to animals because the plants: 
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43 
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47 


47 


51 
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57 . 
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A parasite is an' organism that: 
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45 


44 
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MU.SUUS for Regions ,lo not include Big City students. "All*" refers to the scores of all students except for those who reside in Big Cities. ' 
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lAHU: 6 

Tost \im Porfnriiianco of T i uhth-Oradtirr. 



I teiM 



GOAL 2 - (mJEfj'lVE '1 



13 

lb 

16 
17 

30 



Water Is heated as shown. If the . stopper pops out what is most 
important lo account in(j for tfiis? 

■ ' \ 
Why is It cooler to wear I i jjht^ ciJf^'Sred clothes in the suiiiner? 

Whlch^^af the f ollowi ng most clearly forms molecules different 
froti) UMse present at the start? 

The density of the hiinan body is most nearly equal to that of: 

A. block of wood floats, two- thirds submerged in fresh water. 
If it were placed in salt water what would probably happen? 

Which of "the following would least upset the balance of animal 
and plant life in a small area? 

Which best' describes the results of milk pasteurization? 

A mirror image of the word pbpsicle would look like which 
of the following? 

To get tlie salt out of saltwater one cqmI^J: 

If all green plants died, what would be the most important 
effect on man? v 

Whl^#t,ys true of hot water as canpared with cold water? 



All 



53 

20 
32 

39 

64 
27 

71 
67 

44 
56 



Purcontage of Students Answering Ccurectly 



Sex 



62 46 

79 69 

22 19 

36 28 

45 35 

69 60 

27 28 

69 73 

72 63^ 

48 40 

60 53 



SiiO of 
Qpiiinunlty 



48 55 '63 54 
43 80 77 80 



18 20 21 20 

21 33 34 33 

31 41 39 42 

36 68 67 72 

13 29 31 29 

61 71 74 73 

53 70 68 70' 

28 44 47 48 

41. 61 56 60 



Region* 



6 All* 



NAEP 



52 52 57 51 57 55 54 56 
85 80 76 80 79 78 79 75 

23 21 '22 20 15 22 20 27 

33 31 34 29 40 41 34 33 

40 40 38 46 43 40 41 39 

71 71 71 66 68 64 69 57 

32 30 29 28 30 34 30 41 

71 73 73 72 75 76 73 62 

69 70 66 71 69 74 69 73 

53 46 *42 50 42^7 47 41 



65 "59 59 61 51 60 \9 61 



31 

33 

36 

37 
38 

39' 

'10- 

41 

43 

52 





Hosier I |)l ion of I torn . 



I ^ ^ 

A'ltter'of water at a t^p.?bf 50»C. Is mlxml with a liter at 7()«C, 
Wdler tump. Just after mixing wiH bo about: 

In ui^der to balance the beflin pictured, yon should hang a 2 lb, 
weight on the i<5ft side at position: 

Where does much of the oxygen that fish and other animals talce^ 
froin.;the ocean water come from? ^ 

Which one of the following is' most lii<ely to breai( a rocic open? 

One Itilogram of salt is dissolved in twenty icilograms of water. 
^The resulting saltwater will weigh: 

The statement that the relatfve humidity is bO% means that: 

About how long is the pencil shown in the drawing? 

What is the best evidence that dinosaurs ,6nce lived? 

What is needed to move cars,, heat hamburgers, and light room?? 

Which statement Is an opinion rather than a fact abodf cai,t§? " 

* »'**•■ 
An average serving of what food would provide the mbst protein 
for building and repairing body tissue? 




l^ercontage of Students Answering Correctly 
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78 72 
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27 26^ 

78 69 

89 ,87 
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77 81 

40 35 



Slie of 
Commmity 



-12 3 4 



23 56 51 55 

49 60 62 67 

60 71 71 74 

55 79 75 00 

56 56 56 57 
27 28 31 

46 77 76 81 

68 90 90 94 

81 89 88 90' 

57 83 82 84 

26 3§^ ! 41 40 



Region* 



1 2 J /| 5 6 All* 



53 61 54 f)2 53 51 54 

70 69 67 57 67 65 66 

60 74 72 71 73 74 72 
84 79 78 73 79 83 78 

61 55 54 56 58 54 56 
29 29 31 25 27 27 28 
75 ' 79 79 74 82 77 78 
92 93 92 90 91 92 92 
88 89 90 88 89 91 89 
82 87, 83 81 83 81 83 

32 42 39 36 44 50 40 
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76 

37 
30 
61 
84 
93 
71 

55 



CAEP 

1974- 
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tabu: 6 

Tost; \im Perf oriH^ncu or (il(jhlh-arrt«liJr!i 



Do^crlpUmi of Hull) 



Arcordlny to th« churl, In what immth should the doyS d.iliy food 
allowtiricu hdva boon lacreased to four cups? 

If m studonts modsurud »i pUminiund which would nrohrthly Uti closest 
to Its dcliwl length? 

According to tho <jr*aph, tho hlghost tump, wrts recorded on: 

(Joes the picture (burnlmj light hwlh) sliow energy being changed? 

Does the picture (chair) show energy being changed? 

Does the picture (sun heatlnb plant) show energy being changed? 

GOAL .3^- JOBJEa . < 

Air Is pumped out of a can and It collapsi^f. 
Which best explains why? 

A qt. of water at room temp, is pourejj Into five containers. 

When heated to ISO'^F. the.^ highest water level i-s in: ''^ 

Which Is the most likely cause for paint to last longer on.one 
side of a house than another? 1^ 

Scientists would have trouble testing which of the foT 
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. A mtNjilow with a yearly ur'tJwlh of 100 wimmIs prodinos 
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Mtivt; (Uixt. yihir y 
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Which ohjott would yoo use to ux.uHlne very Miiall llvliuj 
tltinys In ^^ drop of water / 
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What is a scientific .theory? 
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^ fo cfctennine n^e .overdye fef^Mfj^U of IJ-year-olds . It would he 
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Which of the following is essential in an experiment? 
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Joan had three bean plants one inch high, and put one in a dark 
closet, one in a window, and one under a light bulb. Why? 


79 


75 


82 


63 


82 


81) 


83 


83 


83 84 


79 


80 81 


'82 


8fJ 





ERIC 







































/ 










or "^l oihoit i* Ao*wij> toy ( oi i 


My 




1 




All 








( oMiMuo i t y 


















1 




'm 


f 


1 




i 


s ■ 


I 










6 


Ail* 














1 
























I 


h II a fMOi;thm of thti hhMxMo pjolMrl rti|iliiHt ilUnfihtW 






0 I 




Ml 


n\ 


114 


MO 


M,* 


01 


Mi 


/){ 


Ml 


Ml 


?I4 




\s If A t{m\U\\\ (If thM IiIimmI in CArry w.i^lii MUilurtdls rriun ritii>«/ 
U H <^ fUMithm of *tf?<i» hliHid i(» ijit|ft?it food/ 


hi 


/ / 

/ / 


'V 


/I 


;a 


n\ 


Ml 


h} 


Ml 




// 


/<J 


\M 




60 . 


1 


~ ft 1 




ii i 


/r. 




\\\ 


mi 




Ml 


on 




Mh 


Ml 


Ml 


M/ 




In M (\ funrlliMt »>r hhioti to' < <irry ohydom td hotly p.irti^ 


Oh 




0^ 
'1 1 


MO 


Oo 


«m 


OM 


Oh 




«)6 




'IM 


OM 


Oh 






WImI. In iUM'^Mitrml tlw ^iMtpU?**!. IHtiltMjhJiMinn nf slriM lMnW 


/M 


Ml 


/h 


00 


i\\ 


// 


l\\ 


/h 


\\\ 


MO 


h) 


/h 


/6 


/O 


Ml 


U 


WImU K Uu» |»l^i<»iMU*l funr.Uon Im rt iMOijM.ml. hum<tn fiNtnle/ 


11 


Ih 




11 


11 


la 


41 


U 


4 1 


41 


14 


4/ 


4 1 


40 


41 


M 


Wtihti ivHiiKil Is (1 Vitrtohrrtto? 


(>/ 


<>0 


04 


SI 


/o 


00 


OM 


6/ 




6M 


6/ 


/() 


60 


00 


/I 


*) 


Whtjii *t piciril slt»m coll divides i'.uh now li.r.: 


S() 


()0 






s/ 


ss 


SO 


SS 


S6 


SM 


60 


SM 


S6 


s/ 


!»4 


11 


CiiMCiT Is htjst (toSir llnMl as: 




!)6 






hi 


40 


S/ 


06 


•)M 


s;^ 


SO 


SI 


S4 


S6 


s/ 


(>M 


N.aur<tl M?I»H:tlon Is ^issiu I.U«mI with whoso IImmm v of rwo hit looi' 

(iOAi I tmjhc i ivi / ' 








4») 




hi 






1)0 


r\ 


6,' 


0.' 


/I 


OM 


60 


U 


In hot. cllnicUos whito l)ull(llf»gs iiKn<> offoctlvoly: 




/() 




SI 




ot 


r>3 


6M 


66 




6 J 


6;' 


SM 


64 ^ 


64 


IS 


fbo particles that makfi up ^^'^ 
^SO'll^^ liiioht; .\rul (i<nLM)us states of wator differ In: 

' , - r ^. 






/^) 


OM 


m 


fl6 




Ml 


MS 


\n 


Ml 


m;' 


Ml 


M^ 


' // 


16 


sn 


Gt 




46 


S6 


h4 


Sfi 


SJ 


6U 


6? 


S6 


61 


SX 


SO 


64. 



«. .-*Results for (UmjIoms .k) not Incimie City sliidents. "AIM' .vNns to tim sc.oros of 1 1 students oxropt for thoso who rPSj.lo in ltl,| Citios. 



ERIC 



no 



t im 



1/ 

/I 

;m 

.M 




r 



■1» 



All .III till ctl lidjlti^Mii tak«i!M fn^H ciiMlM Miti Mi»M><t Im^ U»«? i»4m«i^ 

V^tutt ildvlitj t hitihjo Uiti Wiiltilijci trf oiutirh (M^Wt^i ^M|>|»ty^ 
Wtl.U tiitKUn n<IM»Ml to yiiur r%U\ f Vm\ ii I'thcjvci 1^ ft.. 4W4y^ 
Mtu it t« < ut » «;iit ili .1 iup|)i!» wU«) (nvotvct^ luhhily Hut niovrMtrtitl of: 

Whhh t>r Ihfi ro|low)Mi| c .111 (lt'l<N|f!il with ufuthliul Ummw tsytrW 
tU)Ai I * OHJiniVI I 

If \\hi Su*n*'» Nur fiUf^ I li.iMt|«Ml, It ( ttulil fh Nt iilisi'rytMj hit I ,if Ut Im.:^ 
Wh.i! ts t hv Hi.ijc^ r.insit of air |h)l)(iti(M) Ui ni(i\t /\*iu?rl»rtn ilttes^ 
A^ilii1h<H» likt? 1 imt^^itoiu' to inarbl*? t»r %oft to h.n.l Cihil Is (titisinl liy: 
Whhh ilonrrlhos hi>w t ho l i)MhS siirf iUe ».hOiU)e<l ovm «i hI Mioii vo,u s^ 
A sl.u is most Mk»»: 
Any ij,ihi)<y cont.Hn's numy: 



A 1 1 


'idt* 

M 


r 


i\ia Mr 


4 


1 






H«»ylotV* 
4 n 


0 


AM* 




TAMt 
N/4 
N/n 








44 




ns 




ho 


Oil 


hi 


64 


04 




>^ . 


6i 


4/ 


H 






i?4 


14 








M 


10 


,»0 




10 


% 


10 


10 


4/ 


4i 


fit) 








4/ 




4U 


^1 


40 


4/i 


4a 


40 


A6 


4^ 


4/ 




1/ 


U 










4U 




40 


4n 




4*4 


4/ 






iti 


I.* 


u 












.V 


/o 


if 






16 






fi'l 


1/ 










46 


4/ 


ho 


44 


40 


46 


4/ 


06 


60 




.Ml 












10 




.'1 


A* 






^' 


ti 








*UI 


40 








Ml 




00 


64 




0? 


6«J 


6»j 


o4 
































.Mi 


iO 




ir 


;'n 


to 


Id 


/4 


10 


14 


/4 


h' 


:u 




.•a 
> 


10 




*A 


\h 


i/ 


4S 


4S 


46 


4;' 


4S 


4a 


4 1 


40 


4/ 


46 


I') 




'HI 


hO 


41 


4,» 


SI 


S<> 


M 


SS 


M 


64 


46 


61 


46 


61 


6M 


Oi 




SI 


44 


I*) 


4'> 


46 


Si 


Sii 


46 


6/ 


41 


60 


6a 


4') Cy 


> 6 1 




■■'1 


6') 


41^ 


4a 


ss 


S/ 


s/ 


S/ 


SM 


SO 


6*) 


64^ 


60 


6/ 


6 J 








4/ 


4a 


•)') 


ss 


M 


S] 




66 


6i 


M 


64 


^ 64 


oa 


00 



I lein 
I 



7 
10 
13 
14 

19 
24 
i!b 

26 
29 

30 
31 
32. 
33 



TAtftE / 

Tost Item Perfornjiincb of ElevQnth-Gradors 



Description of Item 



GOAL 2 - ODJECTIVE 4 



What should be added to a meal of milk, bread and butter, meat, cake? 

Which is used in treatment of diabetes? ^ ■ ^ 

Which apparatus: is most useful in changing salt water to'puVe water? 

Of two light waves in, a vacuum the one with higher frequency' 
will have: ' " 

-■ ' f \. 

Looking west you see a full moon near the horizon. /What time is it? 
Geologists believe that mineral samples with large' crystals probably: 

The-l:1me it takes for a pendulum to make one complete swina 
depends on: ^ 

Adding table salt to water results in the water's: 

Two liters of water (40*»C.) are mixed with one'Jiter (100»C ) 
temp. Just after mixing will be about:' / 



Will coatidg a nail with oil help keep it from rusting? 

Will painting a nail help- keep it from y^sting? 

Will wrapping a nail in a wet towel help keep it from rustjjg^q? 

Will dipping a nail in vinegar help keep it from rusting? ^ 
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'Will puttjng a nail In a dry place help" Keep It from rusting? 
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Where docs tho oxvucn that fish take frorn nrean wAtnr rmn* from? 
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One kilogram of salt Is dissolved In 20 kilograms of water. 
' Water now weighs: 
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The statement that relative humidity Is 50% means that: 






Jf 


33 


40 . 


42 


42 . 


42 * 


46 


41 


* 39 


43 




A9 


A A 






"Iron combines with oxygert to i'orm rust; one should find that rust: 


20 


, 23 


18 


19 


20 


19 


22 


18 


21 


.1-9 


20 


23' 


25 


20 


i 

22 





43 


Nearly all gasoline now comes from: 

If an uncharaod mptal olatp aa1n<; plprtrnn^ ihp nl^fp will* 

/ 


91 


94' 


88 


80 


93 


90 


'94 


94 


94 


91 


90 


94 


09 


92 


92 


93 






AQ 


An 


34 


47 


45^ 


45^ 


45 


51 


45 


44 


?2 


42 




3' » 






In guinea pf.^s, black fur Is dominant over white and dependent 

on' one oalriof aenes. A cross Ina of whlt^^anH bl^rk wmilH rp«;iilt' in* 
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for* most (J^emlcal changes which most nearly described what occurs? | 
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The ^^fuaKlon (2 NO + O2) ^ (2 NO2) Is In dynamic equilibrium at a ^ 
certain rfemperature. This means that: 


30 


31 


29 


31 


'29 ■ 


27 


32 


33 


39 


27 


22 


32 


28. 


,30 


28 




60 

/ 


An objott starts at rest and moves with constant acceleration. If 
it mov|s &\^10 meters per second after 5 seconds Its acceleration: 
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A boat that can go 5 mph on still water moves with a 5 mph current. 
How Vdng will a 10 mile trip take? . 
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A copper wire, with an'dlternating current is placed near the 
nprih pole of a magnet and vibrates. It would not vibrate if : • 
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last ;IteMi 'P«rf onMrtiu:tt of neventh-arrtilars 

J- — ; 



Oeserlptlim of item 



Thu purpose fif « fuse In an «j«ctrlc circuit I9 to; 

How (loos th(f tlK?ory of ftAturnl solaction OHpUIn the hnui ' 
nocks of '(jinaffes? 

On« tixwlo of; oxidation Is tlrn: 

WhTchJiappons wimi) a combustion. reacj-lon takes place? 

•■■ ■ ■ ■ ■ ■ ■■■■ ■ ^ 

^[ " " ■ " / . ' ■ ' 

In .five, experiment i two objects were weighed four times'. Which 
shO)gfs beit that object 1 weighs more thah object 2? 

Thirty, itudenfs measure the ^lengAM^f a playgroqnd/ . Which will 
probably -be closest to the actual . Ipngth? 

An Iron container Is eyaauated and weighed, filled with ' 
rWyrlrogen gas ai\d welghad igaln. The i:onta1ner's wtelqht * 
wl,l] now be; 



rf an 



.Two identical spring balances are arranged as shown" (springs 
^wlth weight on A side). Which reading will be highest? 

/rom the diagram; choose the best description of temperature 
.Nl^^ressure, ratio ^ . ^ 

Which statement Is supported by the data shown In the table? 

Which. graph Vest shows the temperature of^the black soil and v^ater? * 
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thli MUHur^i (di4i(r) iUm miargy h<itnq chdnyml? 

1)00^ thU jilcturw («i«rt liaAtjnu |))<int;) «how ttntiruv ^>ttliiO chrtngetJ/ 

AcconHny to tlw iJUyrdm, what kimi of trait U brown fur 
tn (jtitrma plg^^? 

' T*- ■ 

A meadow wUI\ a yearly growth of 100 wttoUii produces 1,000,000 seodit. 
How many weeds will the meadow probably have next yifar? 

Corn Is plante<J In a flask and weighed e\fery day for 3 weeks, 
showing a daUy weight los^^ Which Is the best explanation? 

iWfbblts eat gra>sr and are preyed on by hawks. If disease 
killed a large number of rabbits what would most likely occur? 

On a level fr1ctlon«free surface Ball A strikes Ball B while 
travelling at 10 meters per second. What happens to Ball A? 

GOAL 3 - OB JECTIVE ; 

A piece of hot Iron Is put Into insulated cold water. What is 
not peoded to determine how much heat the water has gained? 

Whenever scientists measure a quantity many times, they expect that: 

Which one of the following Is essential In an experiment? 
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